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The contractors for ‘the Baltimore Belt Line tunnel, 
Messrs. Ryan & McDonald, have entered suit aga‘nst 
the Maryland Construction Company for $900,000 
claimed as a baince due them for extra work, etc. The 
company admits changes in plan, in providing quad- 
ruple instead of double track approaches, etc., but 
says that under the contract all extra work was to be 
paid for at prices fixed by the Chief Engineer, or 
at those specified in the orig:nal contract. Under 
these conditions the Chief Engineer has added $781,- 
999.10 to the original contract price of $1,749,600, and 
$2,531,599.10 has been paid to the contractor. There 
still remains due, by the Chief Engineer’s figures, the 
sum of $133,504.94, and this will be paid over as soon 
as the contractors settle the claims for damages to 
buildings along the line. Herein, apparently, lies the 
whole difficulty; by the terms of the contract the 
contractors were held responsible for these damages, 
which amount to more than the retained sum; but 
the contractors hold that the construction company, in 
part at least, is responsible, as changes in plan and 
reputed conditions effected these damages. The suit 
promises to be an interesting one. 


The fourth call within some three years for bids on 
a new water supply for Jersey City brought in pro- 
posals on July 1 from three companies, two of which 
also put in bids a few weeks ago. The old bidders 
are the East Jersey and the Jersey City) Water Cos., 
and the new one is the Rockaway & Hudson Water 
Co. All the formal bids were for a gravity supply de- 
livered at high service, 210 ft. above tide. The works 
must have a daily capacity of 50,000,000 gallons, and 
the bids were based on varying quantities of water 
through singie and double pipe lines, the companies 
to own the works, and on the price at which the city 
might buy the works. The prices given below are 
for single pipe lines only. The East Jersey Water Co. 
offered water for $64.50 to $33 per million ga‘jons for 
quantities ranging from 20,000,000 to 50,000,000 gallons, 
and to sell the works for $9,000,000. The Jersey City 
Water Co. would furnish water at from $39.75 to $25 
per million gallons and sell the works for $7,950,000. 
The prices offered by the Rockaway & Hudson Water 
Co. ranged from $57 to $25 per million gallons, or the 
city might buy the works for $5,650,000, The specifica- 
tions allowed all formal bidders to put in informal pro- 
positions, and under this clause the ‘East Jersey Co. 
made five bids, and the other two companies one each. 
Further details will be g:ven next week. 





Plans and estimates are being made for the extension 
of the Cleveland water intake tunnels to a point some 
four miles from shore. It ‘s proposed to do this by 
means of a single 9-ft. tunnel. Water is now drawn 
through two tunnels from an intake crib located 6,006 
ft. from the shore, the tunnels being somewhat longer 
than this. The older of the two tunnels was 5 and 
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the newer one 7 ft. in diameter, the latter having 
been completed in 1891. Each of the old tunnels ex- 
tends to the pumping station, 2,580 ft. from the shore, 
the land section of the first being 5% and 6 ft. in d!- 
ameter, 


Bids for a new water intake tunnel at Chicago wil 
soon be received, if it is true as reported that the city 
council has instructed the commissioner of public 
works to advertise for proposals for such work. The 
tunnel, according to reports, will extend about four 
miles from the shore into the lake, and also acrose the 
city to a pumping station at West 44th St. and Gar- 
field Boulevard. A tunnel in the northwestern section 
of the city is also proposed. Mr. Samuel G. Arting- 
Stall is the city engineer. 





The throttling of water mains in the lower portions 
of New York city in order to increase the pressure and 
supply in some of the more elevated portions of the 
city was the subject of extended discussion in the 
New York newspapers last week. While the necessity 
for throttling mains is to be deplored, the expedient is 
common enough throughout the vountry whenever a 
city develops at a more rapid pace than its water dis- 
tributing system, or is suffering from a scarcity of 
water. In the present case it is alleged that no rec. 
ord has been kept of the lowered gates, and that many 
have been left entirely closed after making repairs 
through mere negligence, the water reach!ng the streete 
thus affected by some roundabout way. 





The aeration of the water of a large storage reser- 
voir by means of compressed air, to be furnished from 
an air compressor on a small steamboat to be placed 
on the reservoir, is reported as proposed by the Butte 
City Water-Works Co., of Butte, Mont. The work 
will be carried on only during the hot weather. It is 
evidently intended to prevent the development of un- 
pleasant odors or tastes in the water due to stagna- 
tion and the growth of large numbers of minute 
organisms in the water. 


Work has been resumed on the Pacific Short Line 
bridge over the ‘Missouri River at Sioux City, Ia., after 
being at a standstill for over two years. The bridge 
was commenced in 1890, but work was stopped the 
same year and again in 1891, and was not then re- 
sumed until December, 1892. Through financial trans- 
actions consequent upon the failure of the Union Loan 
& Trust Co., the bridge was acquired by the Credits 
Commutation Co., and in June, 1895, that company 
voted to complete the bridge under a separate organi- 
zation, Sioux City having voted about $320,000 (by a 
2% tax) towards the work on condition that the bridge 
should be completed by March, 1896. The structure 
will carry a single railway track and two sidewalks 
between the trusses, and two roadways on cantilever 
brackets outside the trusses. ‘There will be two draw- 
spans of 470 ft., and two fixed spans of 500 ft. each. 
The trusses will be spaced 25 ft. c. to c., and rest on 
masonry piers. The approaches will be short timber 
trestles and earth banks. About half of the ironwork 
has been rolled, two channel piers have been sunk 
to depths of 45 and 60 ft., one pivot pier and one 
draw-rest pier on the Iowa side have been sunk to 
bedrock, and the metal is on hand and partly riveted 
up for the other channel pier and the other pivot pier 
on the Nebraska side. The work done has involved 
the expenditure of about $500,000. The new company 
is styled the Combination Bridge Co.; President, Johu 
Ellis, of Kewanee, Ill.; Vice-President, Joseph C. Head, 
of Latrobe, Pa.; Secretary, F. L. Eaton, of Sioux City, 
Ia, Mr. J. A. L. Waddell, M. Am. Soc. C. E., is Chief 
Engineer, and Mr. Lee Treadwell, Assoc. M. Am. Soe. 
Cc. E., is in charge of construction. The contract for 
the substructure has been awarded to Sooysmith & 
©o., of New York, and that for the superstructure to 
the Phoenix Bridge Co., of Phoenixville, Pa. Work 
will be pushed vigorously, so as to have the bridge 
ready for traffic by March, 1896. 





The most serious railway accident of the week was 
the derailment of a passenger train, June 29, at 
Fuller, Tenn., on the Southern Ry. Train wreckers 
had placed an obstruction against the inside of the 
rail, causing the engine to jump the track. The en- 
gineman was killed.—-A passenger train on the In- 
teroceanic Ry., Mexico, jumped the track near Jalapa, 


June 15, and several cars were wrecked. Three per 
sons are reported killed and about 16 injured. 


The propeller shaft of the steamer ‘‘Dania,”’ of the 
Hamburg-American Line, broke on June 26, just after 


the New York pilot had been taken on board, 350 miles 
from port. The steamer “Werkendam,’’ of the Nether- 
lands-American Line, was signaled and brought the 
“Dania” in under tow. The break occurred in the 


shaft tunnel. 





An extensive fire occurred in San Francisco, Cal., 
last week, destroying four blocks in the manufactur- 
ing district, and involving a loss of about $1,500,000, 
One person was killed. The fire was with difficulty 
prevented from extending to the railway yards and 
warehouses, 


A water-works tank at Attica, O., is reported as 
wrecked by wind on June 26. The tank was on a 
brick tower and was a part of a small water-works sys- 
tem, contracts for which were let in November, 1894. 
The contract for the brick tower was let at $1,522, and 
for the steel tank for $1,007. Mr. L. L. Sutton jis 
clerk of the water-works trustees. 


The Long Island R. R. has completed the extension 
of its block signal system from Jamaica to Floral Park 
—20 miles. There are 20 towers on this section, con- 
trolling 95 switches and 180 signals. The auto-manual 
system is used, the signals being automatically set at 
danger by the trains, and the signalmen being unable 
to lower the signals until the block governed has been 
cleared. The length of blocks averages about a mile. 
The Patenall electro-mechanical slot is used, as de- 
scribed and illustrated in our issue of April 4. The 
piant was put ‘n by the Johnson Rallroad Signal Co., 
of Rabway, N. J. 

A crossing war between a steam railway and an elec- 
tric railway in Ohio has been finally adjusted. The 
Akron & Cuyahoga Falls Rapid Transit Ry. built a 
viaduct over the line of the Cleveland, Akron & Co- 
lumbus Ry. last spring, and failed to give it the clear- 
ance which the latter company demanded. The offi- 
cers of the steam railway thereupon sent a locomotive 
and gang of men who pulled down the partly-completed 
viaduct where it came on the company’s right of way. 
Indictments were brought against Mr. J. H. Barrett, 
General Manager, and Mr. J. J. Henry, Superintendent 
of the steam railway company, but under the amicable 
adjustment just effected, these indictments are not to 
be pressed, as the steam railway company agrees to 
rebuild the part of the viaduct which ‘t destroyed and 
to pay half of the legal expenses. 


A cable incline railway up Prospect Mountain, near 
Lake George, N. Y., has recently been opened for 
traffic. It is about 7,100 ft. long, with a total rise of 
1,800 ft., the average grade being about 25%, and the 
maximum grade 35%. The line is in the form of a 
high and narrow S. It is single-track, 3 ft. gage, with 
a double-track turnout, and on the ties are guard 
timbers 8x 10 ins., upon which a grip acts in case of 
the rope breaking. There are two cars, each seating 
80 persons, and there is telephone communication be- 
tween each car and the engineman in the power sta- 
tion at the summit. There are two hoisting engines, 
with cylinders 8 and 12 ins. diameter, developing 200 
HP. when worked simple and 100 HP. when working 
compound. Steam is supplied by a Heine water-tube 
boiler of 200 HP., and a Westinghouse alternating dyna- 
mo furnishes current for lighting the railway stations 
and the hotel at the summit. The hotel and railway 
are owned by the Horison Improvement Co., of which 
Mr. Wm. M. Peck, of Glens Falis, N. Y., is President. 
Toe contract for the railway was taken by, the Otis 
Engineering & Construction Co., of New York, and 
the work was designed by and carried out under 
the supervision of Mr. Thomas E. Brown, Jr., M. Am. 
Soc. C. E., Consulting Engineer to the company. Mr. 
C. F. Parker was the resident engineer in charge of 
the work. ‘The contract for the entire construction 
and the erection of the plant was let to Mairs & Lewis, 
of New York, who were also the contractors for the 
Otis company’s cable railway in the Catskills, de- 
scribed and illustrated in our issue of Aug. 18, 1892. 
We shall give a more complete description of the 
Prospect (Mountain cable incline in a later issue. 
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THE NEW BROOKLYN TERMINAL STA- 
TION OF THE BROOKLYN BRIDGE. 
(With inset.) 

The new terminal arrangements~and stations” of 
the cable railway over the Brooklyn, Bridge, which 
have been the subject of much ‘discussion, and Work 
upon which was delayed for so long that it began 
to seem doubtful whether the plans would ever be 
carried out, are now well advanced, and it appears 
probable that the new system will be ready to be put 
in operation during the present year, when it will 
soon be apparent whether the expected increase in 
traffic facilities will be attained. As to the ter- 
minal arrangements, it may be well to explain that 
as now constructed there are two side platforms 
separated by two tracks. Each incoming train dis- 
charges its passengers at one platform, and is then 
hauled by a locomotive out beyond the station and 
pushed back on the other track to receive passengers 
at the other platform. With the new arrangement 
there will be two island platforms, and four tracks. 
Incoming trains will run on either side of the arrival 
platform alternately, and will then be hauled out 
and pushed back on one or other side of the de- 
parture platform. This new arrangement is but 
an elaboration of the present tail-switching system, 
but it is claimed that trains can be run more fre- 
quently, and thus avoid the present crowding during 
the busy hours of the morning and evening. To 
avo'd the use of facing switches, the ra‘ls of the two 
incoming and two outgoing tracks will be laid contin- 
uously across the bridge, being laid close together to 
form a double gantleted track along each present 
single track. This will necessitate the use of a 

duplicate cable and cable driving plant. 

The New York terminal was described and il- 
iustrated in detail in our issue of Nov. 8, 1804, and 
we give herewith similar particulars of the Brooklyn 
terminal, general descriptions of which were given 


in our issues of Feb. 9 and 1 20, 1893. Work 
is progressing steadily on bo fe jfalg os a 
Brooklyn station is now appraachpg ycomp:euonas 


The reconstruction of the New York termi is 
complicated by the fact that it has to be carried out 
on the site of the present station, but while the nev 
Brooklyn terminal is beyond the present terminal, 
yet the design of the station is more complicated, 
for the reason that provision has had to be made in 
it for platforms for the elevated railways above the 
level’ of! the platforms of the bridge railways~ ‘The 
difficulties ‘of ‘carrying out’ ‘theésé’ works were de- 
setibed in our issue of April 18,1895." 

‘Nhe new Brooklyn station is located on, the, west- 
efn ‘side of Washington St,, extending overs pds 
and High Sts. It.is. intended chiefly for the: use of 
passengers over the. bridge, but provisiomvis «made 
also for the accommodation of pussengérs’ to’ or 
from the Brooklyn Elevated R. R. atid the "Kings 
Jotinty Bléevated Ro Re~and the several ‘shfface 
railways reaching this terminal, ” 

Jn plan the'mein part of thé station “fe rectangu- 
lar, 357 ft, 6 ins, long and 90 ft. wide, with two op- 
posite projections or wings near each end, each 25. 
ft. long and 56 ft. 8 ins. wide, while extending from 
the northern end is an approach viaduct vonnect- 
img the station with the bridge. The station has. 
three floors: On-the first: or.ground floor ate re- 
tiring rooms and two ticket booths; on the’ Second’ 
floor, placed longitudinally, are two passenger plat- 
forms and four tracks fot the ‘bridge railway, and 


on the third floor, placed transversely in each op-, 


posite pair of wings, are three passenger platforms 
and two tracks for the Brooklyn Elevated R. R., 
and also an intermediate Jongitudinal; gallery con- 
necting these wings. Between: the first and second 
floors are two stairways, and between the-second dnd 
third floors are nine stairways. “At each‘end of the 
intermediate, longitudinal gallery,’ ah@ ‘Connecting 
it with the three platforms of the elevated pailway 
at that end by a stairway to,each platform, is a 
stairway and gallery which spansthe two, tracks of 
the elevated railway. At each end ofvthe: bridge sta- 
tion are stairways leading directly from the elevated 
railway platforms. to the bridge footway or to the 
street. There ave ticket-sellers’ boxe’ of the see- 
ond and third ftoors, near the entrances to the 
stairways connecting the passenger platforms on 
either of these floors with those above or below... ., 


The general system of construction. is. similar, to 


glass. The floors ard 6f- brik arches between the 
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that of the New York station, already described, 
and the general exterior appearance is also similar. 
The framework of the station building is of ver- 


: «¢ical columns, for the outer walls and intermediate 
~ supports, origontal 


irdérs and beaths for ithe. sec- 
ond and third floors, and trusses for the»reofs. -The 
outer walls are of paneled and shaped cast or 
wrought metal, with amplé window area, and the 
interior walls apd partitions are of brick or wood and A 
girders and beams. surfaced with concrete, and the 
roofs are of ‘wood on steel purlins, covered with 
sheet-metal, slate and glass. Ornamental work -of 
neat architectural design in the form of. cast iron 
moldings, corafces, paneling, etc. is, attached, to, the 
sides and gable ends of the structure, but -no at- 
tempt has been made at an elaborate architectural 
design. The finished color of the ironwork is a 





* £2 Ongt 
light’ yellow. \The approach viditict is of wrought 
iron or steel vertical columns and hhotizontal girders 
and beams connected together; between the girders 
afid* beams. are .br;ck or terra cotta arches, sur- 
faced withveencrete. The contract for the station 
building, not .inewading, foundatious,- traeks) or 
machinery, was ‘let to the Phoenix Bridge“Co., of 
Phoenixville; Pa; i 7 ‘ 
The greater part éf the’ station has been erected 
without trouble, as it is south of the present,s‘ation, 
and only interferes with the south ‘end of the latter, 
The present station will be removed and a viaduct 
approach built on its site, being.a, continuation of 
the.. present, approaches, the grade cof the .tracks 
being- -wnehanged through the station. . The. new 
station will Mave.straight tracks, thus #voiding the 
inconvenienee ‘and danger incident to ‘the eurved 
tracks and ‘platforms in the present station. The 
roadways’ havé'been ‘widened by moving the stone 
parapets abobt*17 ft. further out, thus giving a more 
convenient connection with Sands St. The side- 
walks. on .the Plaza and Washington. St...sides of 
the station are to be covered by roofs carried by 
brackets riveted) to the columns, as shown'-on the 
cross-section in our issue of April 20, 1893. The 
trainshed of: the station has’ at°each end’ a train- 
éhed’ at right angles for thé Brooklyn Elevated 
RailWay; the latter crossing abové'the bridge ra‘l- 
Way tracks, The total length, including the tran- 
septs, is 355 ft. 10 ins. c, toc. of end posts, and the 
distance’ ¢. toc. of’ elevated railway statidfis is 261 
ft. 4 ins’ “The width of bridge trainshed js 88 ft. 
10 ins. c. to & of colutins, ad hes) 
_At the level of the platforms of the elevated rail- 
way is a gallery 16. ft,..wide,. suspended from-the 
roof trusses and ruaning: the whole length of ‘the 


FIG. 9, PLAN OF BRIDGE AND ELEVATED RAHWAY TERMINALS. 


station between the elevated railway trainsheds, 
and stairways 6 ft. wide lead from this and connect 
the side and island platforms of the elevated railway 


‘¢with the two island platforms of the bridge raii- 
away below. The élevated railway has two tracks 
“in ea¢h étatio&;- separated by a platform 21 f; 


wide, and having side platforms 9 ft. 9 ins. wide 
The clear height of edge of platform above rai! 
base is 3 ft. 7% ins., and the clear width between 
‘platform edges is 9 ft. 3 ins. The bridge station has 
four tracks; one at each side and two in the mid 
die of the station, separated by two island platforms 
270 ft. 4dong and 20 ft. wide. The height of edge otf 
platform above rail base is 3 ft. 8 ins., and th: 
clear width between platform is 24 ft. and betweeu 
platform and side of building 12 ft. The middle 
tracks are 14 ft. c. toe ‘The'two elevated ra‘lway 
stations will be connected by a loop over the Plaza 
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and Fulton St.; as’ shown ‘on the plan, Fig. 9. The 
elevated station ‘at the north end of the bridge sta- 
tion is already in operation. This loop is a plate 
girder Structure with.solid floor, and crosses above 
the Kings .County: Elevated R. R. structure. 

The bridge trainshéd is ‘spanned by roof trusses 
20 ft. 6 ins. apart, ofthe type shown in Fig. 4, 
which represents one.of the main trusses, as indi- 
cated in the plan; Fig. 3. The span of truss is 84 
ft. 10-ins..czto c..of columns, or 87 ft. 4 ins. back 
to back of’ chord cover plates. The depth of truss 
is 13 ft. at the back and 10 ft.4 5-16 ins. at the center. 
The angle of rise of roof or upper chord is 26° 33’ 
53”. The lower chord has a radius of 82 ft. 2% ins. 
in the. central part, decreased to 12 ft. 6 13-16 
ins. radius at the ends, The top chord is horizontal 
for a width of 22 ft. 3 ins. at the middle of the 
truss, and above this portion is a monitor or ven- 
tilator roof. The diagonal trusses, or valley trusses, 
B, Fig. 5, used at the intersection of the roofs of 
the bridge ‘and elevated railway stations are 110 ft. 
-0% in. long, 13, ft, 7 ims. at the back and 10 ft. 
4 15-16 ins, deep at the middle. The top chord has 
an angle of .21° 41’ 17” at each side, and is horizon- 
tal at the middle of the truss for a width of 28 ft. 
0% in. At the center of the span the chord angles 
are. made continuous in one truss of each pair, 
while in the other trusses the chord angles and 
cover plates are cut. Generally the rivets are % in. 
diameter. Rivet holes in steel, if punched, are 
afterward reamed -to size, and not less than 1-16 in. 
of “metal “removed. In case of slight misfit the 
holes aré reamed, no drifting being allowed. The 


ventilator roof trusses are 22 ft. 9% ins, span, 


spaced. 20 ft, 6 ins., 25 ft. 4 ins. and up to 35 ft. 10 
jue apart. .They. are connected by riveted,trusses 
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with parallel chords, the depth of truss being 2 ft. 
4 ins. The brace rods of the wind bracing pass 
through filler plates just below the top chord, and 
through the end posts. The general arrangement of 
wind bracing and connections is similar to that of 
the New York station, which we have already ii- 
justrated. The height from the street level at Sands 
st. is 26 ft. to the platforms of the bridge railway, 
and 44 ft. to those of the elevated railway. 

The main roofs are covered with heavy slates of even 
tint and uniform size, 8 ins. wide and 16 ins. long, 
with the lower corners chipped off so as to form 
a hexagonal outline, they are laid over waterproof 
tarred roofing felt, the lap not less than 2% ins., 
and completely bonded in the heading courses, at the 
eaves and elsewhere, and each is secured in place by 
two copper nails. Horizontal slats of sheet metal, 
hung centrally on pivots, will be inserted in openings 
in the sides which support the ventilator roofs. The 
flashings, counter flashings, ridge rolls, gutters and 
leaders will be of sheet copper, weighing uot less 
than 20 ounces per sq. ft. The roof coverings of 
sheet metal are of bright charcoal IX. tin in 
sheets 20 x 10 ins. The ventilator slats and the 
panels, moldings and other parts for architectural 
finish of sheet metal are of galvanized iron no: 
less than 1-30 in. thick. 

All the end or gable trusses have solid web pilates 
of 4-in. metal, as shown by Fig. 1, which are re- 
lieved by ornamental work in cornices, moldings 
and panels, as already mentioned. 

In open spaces in the main roofs and ventilator 
roofs are inserted roof lights, each consisting of 
plates of rolled or hammered glass 4 in. thick, laid 
without lap or putty in a metal sash, which is 
part of the roof frame itself. Efficient means are 
provided, by the use of gutters on the under side 
and a part of the metal sash or otherwise, to collect 
and conduct away without dripping any moisture 
which may condense on the glass; also to prevent 
water which may fall on other parts of the roof 
from flowing over the roof lights. The joints be- 
tween the glass and sash and between the sash and 
adjacent parts of the roof are to be made so as to 
be and remain thoroughly watertight. The Para- 
digm system is used, as shown in Fig. 8. 

At the shops where the new metal work is 
wrought or east, as well as at the site where the 
old metal is changed, all metal surfaces brought into 
contaet before riveting together are given a heavy 
coat of linseed oil made thick with red lead, freshly 
and thoroughly mixed, and so put on that the 
spaces enclosed are completely filled. Before leav- 
ing the shops, all the new work is given a thick coat 
of this paint, suitably shaded with lampblack, and 
well brushed on, and allowed to dry hard before 
the parts are shipped. The tin roofing sheets, be- 
fore laying, are given a coat of the same paint ou 
each side. After erection all of the exposed wood- 
work will have a thick coat of linseed oil; then 
the joints and joint holes of the metal work will 
be filled flush and even with a suitable cement, and 
those of the woodwork well puttied, and the sur- 
faces smoothly sandpapered. The lower parts of 
the columns and the exterior surfaces of the cast 
iron leaders and drain pipes, which will be below 
the first floor level, have a thick coating of hot 
bitumen, tempered so as to be tough and hard when 
cold, and finally two more coats of linseed oil, or 
of paint, for ornamentation of different colors for 
the several parts, will be applied to all the exposed 
wood and metal work. The roofing slates, after 
they are laid, and, if so required, certain parts of the 
brick work, will have one coat of linseed oil. All 
rust, cinder and sand scales must be removed from 
metallic surfaces and wire brushes or otherwise, 
and all surfaces made clean and free from moist- 
ure when a coat of oil or paint is applied, and this 
coat must be dry and hard before another one is put 
on. The oil used is to be the best light-colored 
boiled linseed. The pigments will be chiefly red or 
white lead, mixed with other pigments to secure 
the desired colors, the paint being thoroughly in- 
termixed, with a due proportion of oil and pigment. 

The entire space between the Plaza and the 
Washington St. sidewalks and the sidewalks on 
Sands and High Sts. will be enclosed, forming a 
large main hall, with toilet rooms adjoining and 
having several ticket offices. In each side panel 
will be a door and window, as shown by the eleva- 
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tion, but, of course, in cold weather a number of 
these entrances will be closed. Provision will be 
made for warming this hall. On the upper floor will 
be ticket offices for passengers from the elevated 
railways. Kosmocrete paving is laid around the 
building, and the main floor is paved with asphalt. 

The general arrangement of tracks is shown in 
the sketch plan, Fig. 9, being similar to that at 
the New York station, except that at the north end 
the tracks lead out on a curve of 260 ft. radius, 
while at the south end there are connections to the 
storage tracks on the elevated yards, which yards 
are carried by a structure of steel columns and gird- 
ers with brick arches, This structure is 100 to 140 
ft. wide, and extends 870 ft. from the station .back 
to Tillary St., where it is 25 ft. above the ground. 
The tracks in the present station are level, but 
there is a grade of 1% up from Sands St. and 
through the new station. ‘There are eight storage 
tracks on this structure, accommodating 100 cars, 
and there are also tracks for repairs, ete. Underneath 
is a space for storing supplies, etc., and at one side 
are the shops. The course of the switching move- 
ments can be followed out by the arrows marked 
on the tracks. 

The arrangement of the bridge station and the 
elevated railway stations appears somewhat compli- 
eated from this plan, but will be more readily un- 
derstood by a comparison of the differences in levels, 
as shown by the figures marked on the plan. Ful- 
ton St. is here on a steep slope rising from the 
river, and the two main tracks of the Kings County 
Elevated R. R. ascend this grade from the ter- 
minal station at the ferry by a grade of about 4%, 
a dead-end spur track being carried out on the level 
to a platform for the use of passengers to and 
from the bridge. Sands St. and High St. s:ope up 
from Fulton St. to the bridge station, and the grade 
of the bridge tracks is slightly lower than that of 
the spur track above noted. Above the bridge 
tracks is the grade of the Brooklyn Elevated R. Rh. 
tracks, which cross above the bridge railway 


tracks,and will also cross over the tracks 
of the Kings County Elevated R. R. when 
the loop track is completed. The principal 


elevations of the parts of the different tracks in 
the station above water level in the East River, 
adopted as a datum plane, are as follows: 


Fee*. 

K. Co. Blev. R. R. main tracks at Sands St. 

SEREIOM.. ooo cccccsecceces Sdeeewens ous -. 76.370 
K. Co. Elev. R. R. main tracks above. Sands 

St. station, and of K. Co. Elev. R. RB. — 

track for bridge passengers........ vecsee” SRT 
Bridge railway tracks in bridge station. sdewes 8.533 
®k. Elev. R. R. tracks through lower and of 

ae OED . 6ue 00 0.006.606 a0s 646000695 ¢0 0006 102.930 
Bk. Elev. R. R. tracks on Fulton St. loop.... 104.320 
Bk. Elev. R. R. tracks through upper end of 

ORE GUNN a SE db Ga Sd elicictcceccscik «++ 105.100 


The traveler used in erection, Fig. 10, is about 80 
ft. wide over the side towers, and has a clear span 
part, the elevation above the traveler rails being 
22 ft., 46 ft. and 74 ft., respectively, while the total 
height to the top of the upper derrick mast is 92 
ft. The high part of the structure is 34 ft. long, 
but the lower panel is carried out to a length of 59 
ft., as shown in the cross-section, so that the first 
deck is of extra length, and forms a working plat- 
form to carry the hoisting engines and boilers, ete. 
The derrick booms are 18, 26, 30 and 40 ft. long. 
Each side of the traveler is carried by eight 21-in. 
whee!s on a track of standard gage. This traveler 
was erected on tracks in the elevated terminal yard 
above mentioned, and commenced work at the south 
end of the new station, proceeding northward until 
it encountered the soutk end of the old station. 





A PIECE-RATE SYSTEM OF PAYING FOR 
LABOR.* 


By Fred. W. Taylor, M. Am. Soc. M. E. 


Introduction. 

‘the ordinary piece-work system involves a perma- 
nent antagonism between employers and men, and a 
certainty of punishment for each workman whe 
reaches a high rate of efficiency. The demoralizing 
effect of this system is most serious. Under it, even 
the best workmen are forced continually to act the 
part of hypocrites, to hold their own in the struggle 
against the encroachments of their employers. 

The system introduced by the writer, however, is 


* ~® Condensed from a pa : read at the Detroit meet- 
ing of the American Society of Mechanical Engineers. 
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directly the opposite, both In theory and In its results. 
It makes each workman's interests the same as that 
of his employer, pays a premium for high efficency, 
and soon convinces each man that it is for his perma- 
nent advantage to turn out each day the best quatity 
and maximum quantity of work. 

The writer has endeavored in the following paper to 
describe the system of management introduced by him 
in the works of the Midvale Steel Co., of Philade!- 
phia, which has been employed by them during the 
past ten years with the most satisfactory results 
The system consists of three principal elements: (1) 
An elementary rate-fixing department. (2) The differ 
ential rate-system of piece-work. (3) What he be- 
lieves to be the best method of managing men who 
work by the day. 


The Need of System in Handling Men. 

Capital demands fully twice the return for money 
placed in manufacturing enterprises that it does for 
real estate or transportation ventures. And this prob 
ably represents the difference in the risk between 
these classes of investments. Among the risks of a 
manufacturing business, by far the greatest is that of 
bad management; and of the three managing depart 
ments, the commercial, the financ!ering, and the pro 
ductive, the latter, in most cases, receives the least 
attention from those that have invested their money 
in the business, and contains the greatest elements of 
risk. This risk arises not so much from the evident 
m'smanagement, which plainly discloses itself through 
occasional strikes and similar troubles, as from the 
daly more insidious and fatal failure on the part of 
the superintendents to secure anything even appreach 
ing the maximum work from their men and machines. 

It {s not unusual for the manager of a manufactur 
ing business to go most minutely into every detail of 
the buying and selling and financiering, and arrange 
every element of these branches in the most syste 
matic manner, and according to principles that have 
been carefully planned to insure the business against 
almost any contingency which may arise, while the 
manufacturing is turned over to a superintendent or 
foreman, with little or no restrictions as to the princ!- 
ples and methods which he is to pursue, either in 
the management of his men or the care of the com 
pany's plant. 

Such managers belong distinctly to the old school of 
manufacturers; and among them are to be found, in 
spite of their lack of system, many of the best and 
most successful men of the country. They believe in 
men, not in methods, in the management of their 
shops; and what they would call system in the office 
and sates departments, would be called red tape by 
them in the factory. Through their keen insight and 
knowledge of character they are abe to select and 
train good superintendents, who in turn secure good 
workmen; and frequently the business prospers under 
this system (or rather, lack of system) for a term 
of vears. 

The modern manufacturer, however, seeks not only 
te secure the best superintendents and workmen, but 
to surround each department of his manufacture with 
ihe mest carefully woven network of system and 
method, which should render the business, for a con 
siderable period, at least, independent of the ‘oss of 
any one man, and frequently of any comb!nation of 
men. 

It ia the lack of this system and method which, in 
the judgment of the writer, constitutes the greatest 
risk in manufacturing; pacing, as it frequent!y does, 
the success of the business at the hazard of the 
health or whims of a few employees. 

Even after fully realizing the Importance of adopt- 
ing the best possible system and methods of manage- 
ment for securing a proper return from employees 
and as an insurance against strikes and the careless- 
ness and laziness of men, there are difficuities ‘n the 
problem of selecting methods of management which 
shall be adequate to the purpose, and yet be free from 
red tape, and inexpensive. 

The literature on th: subject is meagre, especially 
that which comes from men of practical experience 
and observation. And the problem is usually solved, 
after but little investigation, by the adoption of the 
system with which the managers are most familiar, 
or by taking a system which has worked well In simi- 
lar lines of manufacture. 


The Day-Work Pian. 

The simplest of all systems Is the “day-work" plan, 
in which the employees are divided into certain classes, 
and a standard rate of wages is paid to each class 
of men; the laborers all receiving one rate of pay, the 
machinists all another rate, and the engineers all an- 
other, ete. The men are paid according to the position 
which they fill, and not according to their individual 
character, energy, skill, and reliability. 

The effect of this system is distinctly demoralizing 
and levelling; even the ambitious men soon conclude 
that since there is no profit to them in working hard. 
the best thing for them to do is to work just as ljt- 
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tle as they aud still 
under these conditions the 
drag them ail down even 
medium. 

The proper and 
of men together 
character 


can keep their position. And 
invariable tendency is to 


below the level of the 


legitimate answer to this herding 
into classes, regardless of personal 
performance, is the formation of the 
labor union, and the strike, either to increase the rate 
of pay and jmprove conditions of employment, or to 
resist the lowering of wages and other encroachments 
on the part of employers. 

The necessity for the labor union, however, disap- 
pears when men are pa'd, and not positions; that is, 
when the employers take pains to study the character 
and performance of each of their employees and pay 
them accordingly, when accurate records are kept of 
man's attendance, punctuality, the amount and 
quality of work done by him, and his attitude towards 
his employers and fellow-workmen. As s00n as the 
ven recognize that they have free scope for the ex- 
ercise of their proper ambition, that as they 
harder and better their wages are from time to time 
and that they are given a better class of 
work to do—when they recognize this, the best of 
them have no use for the labor union. 

Every manufacturer must from necessity employ a 
certaln amount of day labor which cannot come under 
the pleces~work system; and yet how few employers 
are willing to go to the trouble and expense of the 
alight handle their men in 
this way? How few of them realize that, by the em- 
ployment of an extra clerk and foreman, and a simp'e 
system of labor returns, to record the performance 
and readjust the wages of their men, so as to stimu- 
late thelr personal ambition, the output of a gang of 
20 or 30 men can be readily doubled in many cases, 


and 


each 


work 


increased, 


organization necessary to 


ind at a comparatively slight increase of wages per 
capita! 

The Piece-Work Plan. 
The inherent and most serious defect of even the 


best managed day-work lies in the fact that there Is 
nothing about the system that is self-sustaining. 
When once the men are working at a rapid pace, there 
is nothing but the constant unremitting watchfulness 
and energy of the management to keep them there; 
while with form of pilece-work each new rate 
that is fixed insures a given speed for another section 
of work, and to that extent relieves the foreman from 
worry. 


every 


The theory which the ordinary system of 
to the benefit of the manufacturer 
is exceedingly simple. Each workman, with a denite 
price for each job before him, contrives a way of 
doing it in a shorter time, either by working harder 
by improving his method; and he thus makes a 
larger profit. After the job has been repeated a num- 
ber of thmes at the more rapid rate, the manufacturer 
thinks that he should also begin to share in the gain, 
ind therefore reduces the price of the job to a figure 
at which the workman, although working harder, 
earns, perhaps, but little more than he originally did 
day-work. 
The actual working of the system, however, is far 


upon 
plece-work operates 


when on 


different. Even the most stupid man, after receiving 
two or three piece-work ‘‘cuts’’ as a reward for his 
liaving worked harder, resents this treatment and 
seeks a remedy for it in the future. Thus begins a 


war, generally an amicable war, but none the less a 
between the workmen and the management. The 
means to induce the work- 
increase the output, and the men gage the 
with which they work, so as never to earn 
certain rate of wages, knowing that if they 
amount the plece-work price will surely 
sooner or later. 

But the war is by no means restricted to piece-work. 
Every intelligent workman realizes the importance, to 
his own interest, of starting in on each new job as 
There are few foremen or superii- 
tendents who have anything but a general idea as to 
how long it should take to do a piece of work that is 
Therefore, before fixing a pilece-work 
price, they prefer to have the job done for the first 
ihe day. They watch the progress of the 
work as closely as thelr other duties will permit and 
make up their minds how quickly it can be done. It 
workman's then to go just as 


war 
latter endeavors by every 
men to 
rapidity 
over a 
exceed this 
be cul, 


slowly as possible, 


new to them. 


time by 


becomes the interest 


slowly as possible, and still convince his foreman 
that he is working wel: 
rhe extent to which, even in our largest and best- 


nanaged establishments, this plan of holding back on 
he work —* marking time,” or “ soldiering,” as it is 
ealled-—is carried on by the men, can scarcely be un- 
lerstood by any one who has not worked among them. 
It is by no means uncommon for men to work at the 
tte of one-third, or even one-quarter, their maximum 
speed, and still preserve the appearance of working 
hard. And when a rate has once been fixed on such 
i false basis is easy for the men to nurse success- 
ful'y ‘“‘a soft snap” of this sort through a term of 
1 earning in the meanwhile just as much wages 








years, 
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as they think they can without having the rate cut. 
Thus arises a system of hypocrisy and deceit on the 
part of the men which is thoroughly demoralizing, 
and which has led many workmen to regard their em- 
ployers as their natural enemies, to be opposed in 
whatever they want, believing that whatever is for 
the interest of the management must necessarily be 
to their detriment. The effect of this system of piece- 
work on the character of the men is, in many cases, 
so serious as to make it doubtful whether, on the 
whole, well-managed day-work is not preferable. 


The Ga‘n-Sharing and Premium Plans. 

Perhaps the most successful modification of the or- 
dinary system of piece-work is the ‘‘gain-sharing 
plan.”’ This was invented by Mr. Henry R. Towne, 
in 1886, and has since been extensively and success- 
fully applied by him in the Yale & Towne Mfg. Co., 
at Stamford, Conn. It was admirably described in a 
paper which he read before this Society in 1888. Th's 
system of paying men is, however, subject to the ser!- 
ous, and I think fatal, defect that it does not recog- 
nize the personal merit of each workman; the ten- 
dency being rather to herd men together and promote 
trade unionism, than to develop each man’s individu- 
ality. 

A still further improvement of this method was 
made by Mr. F. A. Halsey, and described by him in 
a paper entitled “The Premium Pian of Paying for 
Labor,” and presented to this Society in 1891. (Eng. 
News, June 20, 1891.) Mr. Halsey’s plan allows free 
scope for each man’s personal ambition, which Mr. 
Towne’s does not. 

Messrs. Towne and Halsey’s plans consist briefly iu 
recording the cost of each job as a starting-point at 
a certain time; then, if, through the effort of the 
workmen jin the future, the job is done in a shorter 
time and at a lower cost, the gain is divided among 
the workmen and the employer in a definite ratio, 
the workmen receiving, say, one-half, and the em- 
ployer one-half. 

Under this pian, if the employer lives up to his 
promise, and the workman has contidence in his in- 
tegrity, there is the proper basis for co-operation to se- 
cure sooner or later a Jarge increase in the output of 
the establishment. Yet there still remains the tempta- 
tion for the workman to “soldier” or hold back while 
on day-work, which is the most difficult thing to over- 
come. And in this, as well as in all the systems 
heretofore referred to, there is the common defect: 
that the starting-point from which the first rate is 
fixed is unequal and unjust. Some of the rates may 
have resulted from records obtained when a good man 
was working close to his maximum speed, while others 
are based on the performance of a medium man at 
one-third or one-quarter speed. From this follows a 
great inequality and injustice in the reward even of 
the same man when at work on different jobs. The 
result is far from a realization of the ideal condition 
in which the same return is uniformly received for a 
given expenditure of brains and energy. Other de- 
fects in the gain-sharing plan, and which are corrected 
by the differential-rate system, are: (1) That it is 
slow and ‘irregular in its operation in reducing costs, 
being dependent upon the whims of the men working 
under it. (2) That it fails to especially attract first- 
class men and discourage inferior men. (3) That it 
does not automatically insure the maximum output of 
the establishment per man and machine. 


Jo-operative Enterprises. 

Co-operation, or profit-sharing, has entered the mind 
of every student of the subject, as one of the possible 
and most attractive solutions of the problem; and 
there have been certain instances, both in England 
and France, of at least a partial success of co-opera- 
tive experiments. So far as I know, however, these 
trials have been made either in small towns, remote 
from the manufactur‘ng centers, or in industries which 
in many respects are not subject to ordinary manu- 
facturing conditions. 

Co-operative experiments have failed, and, I think, 
are generally destined to fail, for several reasons; the 
first and most important of which is, that no form of 
co-operation has yet been devised in which each in- 
dividual is allowed free scope for his personal am- 
bition. This always has been and will remain a more 
powerful incentive to exertion than a desire for the 
general welfare. The few misplaced drones, who do 
the loafing and share equally in the profits with the 
rest, under co-operation are sure to drag the better 
men down toward their level. The second and almost 
equally strong reason for failure lies in the remote- 
ness of the reward. ‘The average workman (I don’t 
say all men) cannot look forward to a profit which is 
six months or a year away. ‘The nice time which 
they are sure to have to-day, if they take things easily, 
proves more attractive than hard work, with a possible 
reward to be shared with others six months later. 

Other and formidable difficulties In the path of co- 
operation are, the equitable division of the profits, 
end the fact that, while workmen are always ready to 
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share the profits, they are neither able nor willing to 
share the losses. Further than tnis, in many cases 
it is neither right nor just that they should share 
either in the profits or the losses, since these May be 
due in great part to causes entirely beyond their in- 


fluence or control, and to which they do not con 
tribute. 


A Basis for Co-operation. 

It is the opinion of the writer that the basis for 
harmonious co-operation between workmen and em- 
ployers lies in the two following facts: (1) Tuat the 
workmen in nearly every trade can and will ma- 
terially increase their present output per day, provid- 
ing they are assured of a permanent and larger re- 
turn for their time than they have heretofore received 
(2) That the employers can well afford to pay higher 
wages per piece even permanently, providing each man 
and machine in the establishment turns out a pro- 
portionately larger amount of work. 

The truth of the latter statement arises from the 
weil-recognized fact that, in most lines of manufact- 
ure, the indirect expenses equal or exceed the wages 
paid directly to the workmen, and that these expenses 
remain approximately constant, whether the output 
of the establishment is great or small. From this it 
follows that it is always cheaper to pay higher wages 
to the workmen when the output is proportionately 
increased; the diminution in the indirect portion of the 
cost per piece being greater than the increase in 
wages. Many manufacturers, in considering the cost 
of production, fail to realize the effect that the vol- 
ume of output has on the cost. They lose sight of the 
fact that taxes, insurance, depreciation, rent, interest 
salaries, office expenses, miscellaneous labor, sales ex- 
penses, and frequently the cost of power (which in the 
aggregate amount to as much as wages paid to work- 
men), remain about the same whether the output of 
the establishment is great or small. 


The Rate-Fixing Department. 

In our endeavor to solve the piece-work problem by 
the application of the two fundamental facts above 
referred to, let us consider the obstacles in the path 
of harmonious co-operation, and suggest a method 
for their removal. 

The most formidable obstacle is the lack of know!- 
edge on the part of both the men and the manage- 
ment (but chiefly the latter) of the quickest time in 
jwhich each piece of work can be done; or, briefly, 
the lack of accurate time-tables for the work of the 
place. 

The remedy for this trouble lies in the establishment 
in every factory of a proper rate-fixing department; 
a department which shall have equal dignity and com- 
mand equal respect with the engineering and manag- 
ing departments, and which shall be organized and 
conducted in an equally scientific and practical man- 
ner. 

The rate-fixing, as at present conducted, even in our 
best-managed establishments, is very similar to the 
mechanical engineering of fifty or sixty years ago. 
Mechanical engineering at that time consisted in imi- 
tating machines which were in more or less successful 
use, or in guessing at the dimensions and strength of 
the »arts of a new machine; and as the parts broke 
down or gave out, in replacing them with stronger 
ones. Thus each new machine presented a prublem 
almost independent of former designs, and one which 
could cnly be solved by months or years of practical 
experience and a series of break-downs. Modern epn- 
gineering, however, has become a study, not of in- 
dividual machines, but of the resistance of materials, 
the fundamental principles of mechanics, and of the 
elements of design. 

On the other hand, the ordinary rate-fixing (even the 
best of it), like the old-style engineering, is done by 
a foreman or superintendent, who, with the aid of a 
clerk, looks over the record of the time in which a 
whole job was done as nearly like the new one as 
can be found, and then guesses at the time required 
to do the new job. No attempt is made to analyze 
and time each of the classes of work, or elements of 
which a job is composed; although it is a far simpler 
task to resolve each job into its elements, to make a 
careful study of the quickest time in which each of 
the elementary operations can be done, and then to 
properly classify, tabulate, and index this information. 
and use it when required for rate-fixing, than it is 
to fix rates with even an approximation to justice, 
under the common system of guessing. 

This elementary system of fixing rates has been in 
successful operation for the past ten years, on work 
complicated in its nature, and covering almost as wide 
a range of variety as any manufacturing that the 
writer knows of. In 1883, while foreman of the ma- 
chine shop of the Midvale Steel Co., of Philadelphia, 
it occurred to the writer that it was simpler to time 
each of the elements of the various kinds of work 
done in the place, and then find the quickest time in 
which each job could be done, by summing up the 
total times of its component parts, than it yres to 
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search through the records of former jobs, und guess 
at the proper price. After practicing this method of 
rate-fixing himself for about a year, as well as circum- 
stances would permit, it became evident that the sys- 
tem was a success. The writer then established the 
rate-fixing department, which has given out piece-work 
prices in the place ever since. 

This department far more than paid for itse!f from 
the very start; but it was several years before the 
full benefits of the system were felt, owing to the 
fact that the best arethods of making and recording 
time observations of work done by the men, as well 
as of determining the maximum capacity of each of 
the machines in the place, and of making working- 
tables and time-tables, were not at first adopted. 

Before the best results were finally attained in the 
‘ase of work done by metal-cutting tools, such as 
athes, planers, boring mills, etc., a long and expen- 
stve series of experiments was made, to determine 
formulate, and finally practically apply to each ma 
chine the law governing the proper cutting speed of 
tools: namely, the effect on the cutting speed of alter- 
ing any one of the following variables; the shape of 
the tool (i. e., lip angle, clearance angle, and the line 
of the cutting edge), the duration of the cut, the qual- 
ity or hardness of the metal being cut, the depth of 
the cut, and the thickness of the feed or shaving. 

It is the writer’s opinion that a more complicated 
and difficult piece of rate-fixing could not be found 
than that of determining the proper price for doing 
all kinds of machine work on miscellaneous steel and 
iron castings and forgings, which vary in their chemi- 
cal composition from the softest fron to the hardest 
tool steel. Yet this problem was so!ved through the 
rate-fixing department and the “differential rate,” 
with the final result of completely harmonizing the 
men and the management, in place of the constant 
war that existed under the old system. At the same 
time, the quality of the work was improved, and the 
output of the machinery and the men was doubled, 
and, in many cases, trebled. At the start there was 
naturally great opposition to the rate-fixing depart- 
ment, particularly to the man who was taking time 
observations of the various elements of the work; but 
when the men found that rates were fixed without 
regard to the records of the quickest time in which 
they had actually done each job, and that the knowl- 
edge of the department was more accurate than their 
own, the motive for hanging back or “soldiering’’ on 
this work ceased, and with it the greatest cause for 
antagonism and war between the men and the man- 
agement. 

As an Illustration of the great variety of work to 
which elementary rate-fixing has already been suc- 
cessfully applied, the writer wonld state that, while 
acting as general manager of two large sulphite pulp 
mills, he directed the application of piece-work to all 
of the complicated operations of manufacturing 
throughout one of these mills, by means of elementary 
rate-fixing, with the result, within 18 months, of more 
than doubling the output of the mil). 

The difference between elementary rate-fixing and 
the ordinary pian can perhaps be best explained by a 
simple illustration. Suppose the work to be planing a 
surface on a piece of cast iron. In the ordinary sys- 
tem the rate-fixer would look through his records of 
work done by the planing machine, until he found a 
piece of work as nearly as possible similar to the 
proposed job, and then guess at the time required to 
do the new piece of work. Under the elementary sys- 
tem, however, some such analysis as the following 
would be made: 


Work done by man. Minutes. 
Time to lift piece from floor to planer table..... ——-- 


“ * level and set work true on tabte....... ---- 
« —™ put on stops and bolts..........-.6.++. —— 
“« “remove “* - wT. nek bwapekh GReh Ree a 
eS ee EE Seah Sends cea ccade ses —— 
ie ne rr er = 


Work done by machine. Minutes. 
Time to rough off cut in. thick, 4 ft. long, 
ZYe INS. WIGS. cc ccccccccccsccccccccccccscscces —_--— 
Time to rough off cut \%& in. thick, 3 ft. long, 
BD BR, WR Bors ccc cc ccs Seccecccccas seese = 
Time to finish cut 4 ft. long, 2% ins. wide...... so 
a . rT) a rr 13 es 


Tea ilies GE Hikes 6%, hoki eeUe be’ eds tccedes | 
Add ——% for unavoidable delays............... ——— 

It is evident that this job consists of a combination 
of elementary operztions, the time required to do each 
of which can be readily determined by observation. 
This exact combination of operations may never occur 
again, but elementary operations similar to these will 
be performed in differing combinations almost every 
day in the same shop. A man whose business it is to 
fix rates soon becomes so familiar with the time re- 
quired to do each kind of elementary work performed 
by the men that he can write down the time from 
memory. In the case of that part of the work which 
is done by the machine the rate-fixer refers to tables 
which are made out for each machine, and from which 
he takes the time required for any combination of 
breadth, depth, and length of cut. 


The Differential Rate System of Piece-Work. 
While, however, the ‘curate knowledge of the 


quickest time in which work can be done, obta 





ned 
by the rate-fixing department and ac: epted by the 
men as standard, is the greatest and most important 
Step towards obtaining the maximum output of the 
establishment, it is one thing to know how much 
work can be done in a day, and an ent rely different 
matter to get even the best men to work at 
fastest speed or anywhere near it. 


their 


The means which the writer has found to be by far 
the most effective in obtaining the maximum output 
of a shop, and which, so far as he can see, satisties 
the legitimate requirements, both of the men and the 
management, is the d'fferential rate system of piece 
work. This consists briefly in paying a higher price 
per piece, or per unit, or per job, if the work is done 
in the shortest possible time, and without imperfee 
tions, than is paid if the work takes a longer time 
or is imperfectly done. 

To illustrate: Suppose 20 units or pieces to be the 
largest amount of work of a certain kind that can be 
done in a day. Under the differential rate system, if 
a workman finishes 20 pieces per day, and all of these 
pieces are perfect, he receives, say, 15 cts. per piece, 
making his pay for the day 15x 20 $3. Lf, how 
ever, he works too slowly and turns out, say, only 
19 pieces, then, instead of receiving 15 cts. per piece 
he gets only 12 cts. per piece, making his pay for the 
day 12x19 $2.28, instead of $3 per day. If he suc 
ceeds in finishing 20 pieces, some of which are im- 
perfect, then he should receive a still lower rate of 
pay, say, 10 cts. or 5 cts. per piece, according to cir- 
cumstances, making his pay for the day $2, or only 
$1, instead of $3. 

It will be observed that th's style of piece-work is 
directly the opposite of the ordinary plan. To make 
the d'fference between the two methods mor 
clear, supposing, under the ordinary system of piece 
work, that the workman has been turning out 16 
pieces per day, and has received 15 cts. per piece. 
then his day’s wages would be 15x 16 $2.40 
Through extra exertion he succeeds in increasing h‘s 
output to 20 pieces per day, and thereby increases 
his pay to 15x 20 = $3. The employer, under the old 
system, however, concludes that $3 is too much for the 
man to earn per day, since other men are only getting 
from $2.25 to $2.50, and therefore cuts the price from 
15 cts. per piece to 12 cts., and the man finds himself 
working at a more rapid pace, and yet earning only 
the same old wages, 12x 20 = $2.40 per day. What 
wonder that men do not care to repeat this perform 
ance many times? 

Whether co-operation, the differential plan, or some 
other form of piece-work be chosen in connection 
with elementary rate-fixing, as the best method of 
working, there are certain fundamental facts and 
principles which must be recognized and incorporated 
in any system of management, before true and lasting 
success can be attained; and most of these facts and 
principles will be found to be not far removed from 
what the strictest moralists would call justice. The 
most important of these facts is, that men will not do 
an extraordinary day’s work for an ordinary day's 
pay; and any attempt on the part of employers to get 
the best work out of their men and give them only 
the standard wages paid by their neighbors will surely 
be, and ought to be, doomed to failure. 

Justice, however, not only demands for the workman 
an increased reward for a large day's work, but 
should compel him to suffer an approximate loss in 
case his work fal!s off either in quantity or quality. 
It is quite as important that the deductions for bad 
work should be just, and graded in proportion to the 
shortcomings of the workman, as that the reward 
should be proportional to the work done. The fear 
of being discharged, which is practically the only 
penalty applied in many establishments, is entirely 
inadequate to producing the best quantity and quality 
of work; since the workmen find that they can take 
many liberties before the management makes up its 
mind to apply this extreme penalty. 

It is clear that the differential rate satisfies auto 
matically, as it were, the above conditions of properly 
graded rewards and deductions. Whenever a work- 
man works for a day (or even a shorter period) at 
his maximum, he receives under this system unusually 
high wages; but when he falls off either in quantity 
or quality from the highest rate of efficiency his pay 
falls below even the ordinary. 

The lower differential rate should be fixed at a 
figure which will allow the workman to earn scarcely 
an ordinary day’s pay when he falls off from h's 
maximum pace, so as to give him every inducement 
to work hard and we'll. 

The exact percentage beyond the usual standard 
which must be paid to induce men to work to their 
miximum, varies with different trades and with differ- 
ent sections of the country. And there are places iu 
the United States where the men (generally speaking) 
are so lazy and demoralized that no sufficient induce- 


ment can be offered to make them do a full day's 
work, 


It is not, however, sufficient that each workman's 


ambition should be aroused by the prospect of large 
pay at the end of even a comnmaratively short period 
of time. The stimulus to maximum exertion should 


be a daily one. 


This :nvolves suc! 


h vigorous and rapid inspection and 
returns as ‘to enable each workman In most cases to 
know each day the exact result of his previous day's 





work-—-i. e., whether he has succeeded fn earning his 
maximum pay, and exactly what his losses are for care 
ess or defective work. Two-thirds of the moral effee 

either of a reward or penalty, is lost by even a short 
postponement. 

It will again be noted that the differential rate sys 
tem forees this condition both upon the manageme 
and the workmen, since the men, wh working under 
it, are above all anxious to know at the earliest poss 
ble minute whether they have earned gh rate 
or not. And it is equally important fo ie manage 
ment to know whether the work has been properly 
done, 

As far as possible each man’s work should be ty 
spected and measured separately, and his pay and 
losses should depend upon his individual efforts alone 
It is, of course, a necessity that much of the work o 
manufacturing—such, for instance, as running ro'l 
trains, hammers, or paper machines—should be done 
by gangs of men who co operate > turn out a common 
product, and that each gang of men should be paid a 
definite price for the work turned out, just as if they 
were a single man. In the distribution of the earnings 
of a gang among its members, the percentage which 
each man receives should, however, depend not on y 
upon the kind of work which eich man performs, but 
upon the accuracy and energy with which he fills his 


position. In th's way the personal ambition of each of 
a gang of men may be given its proper scope. Aga 
we find the differential rate act is a most powerfu! 


lever to force each man in a gang of workmen to do 


his best; since if, through the carelessness or laziness 
of any one man, the gang fails to earn its bigh ra 

the drone wl! surely be obliged by his companions to 
do his best the next time, er else get out. A great 
advantage of the differential rate system is that 

quickly drives away all inferior workmen, and attracts 
the men best suited to the class of work to which 3 


applied; since none but really good men can work fast 
enough and accurately enough to earn the h’gh rate 
and tthe low rate should be made so small as to be un 
attractive even to an inferior man If for no other 
reason ‘than it secures to an establishment a quick and 
active set of workmen, the differential rate is a valu 
able aid, since men are largely creatures of habit; and 
if the plece-workers of a place are forced to move 
quickly and work hard, the day-workers soon get into 
the same way, and ‘the whole shop takes on a mor 
rapid pace. 

Of ithe two devices for Increasing the output of a 
shop, the differential rate and the scientific rate4ixing 
department, the latter is by far the more important 
The differential rate is invaluable at the start, as a 
means of convincing men that the management is tn 
earnest in ‘ts intention of paying a premium for hard 
work; and it at all times furnishes the best means of 
maintaining the top notch of production; but when, 
through its application, the men and the management 
have come to appreciate the mutual benefit of har- 
monious co-operation and respect for each other's 
rights, it ceases to be an absolute necessity. On the 
other hand, ‘the rate-fixing department, for an estab 
lishment doing a large variety of work, becomes ab 
solutely ind‘spensable. The longer it Is in operation, 
the more necessary it becomes. 

The term “rate-fixing department” has rather a for 
midable sound. In fact, however, that department 
should consist in most establishments of one man, who, 
in many cases, need give only a part of his time to 
the work. When the manufacturing operations are 
uniform in character, and repeat themselves day after 
day—as, for instance, in paper or pulp m Ils—the whole 
work of the place can be put upon piece-work in a 
comparatively short time; and when once proper rates 
are fixed, the rate-fixing department can be dispensed 
with, at any rate until some new line of manufactur 
in taken up. 

The system of differential rates was first applied by 
the writer to a part of the work in the machine shop 
of the Midvale Stee! Co., in 1884. Its effect in increas 
ing and ‘then ma‘ntaining the output of each machin 
to which it was applied was almost immediate, and so 
remarkable that It soon came into high favor, with 
both the men and the management. It was gradually 
applied to a great part of the work of the establish 
ment, with the result, in combination with the rate 
fixing department, of doubling, and in many cases 
trebling, the output, and at the same time Increasing 
instead of diminishing the accuracy of the work 

In cases where large and expens've machines ar 
used, such as paper machines, steim himmers, or 
rolling mills, in which a large output is dependent 
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upou the severe manual labor as well as the skill of 
the workmen (while the chief cost of production Hes 
in the expense of running the machines rather than 
in the wages paid), it has been found of great ad- 
vantage to estab!.sh two or three differential rates, 
offering a bigher and higher price per piece or per tou 
as the maximum possible output is approached. 


Indirect Benefits from Elementary Rate-Fixing. 


As before stated not the least of the benefits of ele- 
mentary rate-fixing are the indirect results. The care- 
ful study of the capabilities of the mach:nes, and che 
analysis of the speeds at which they must run, 
before differential rates can be fixed, which will insu-e 
their maximum output, almost invariably result in 
first indieat-ng and then correcting the defects in their 
design, and in the method of running and caring for 
them. 

In the Midvale Steel Co., to which I 
have already referred, the machine shop when equip 
ped with standard tools furnished by the best makers, 
aud the study of these machines, such as lathes, plan- 
ers, boring mills, etc., which was made in fix.ng rates, 
developed the fact that they were none of them de- 
signed and speeded so as to cut steel to the best ad- 
vantage. As a result, this company has demanded al- 
terations from the standard in almost every machine 
which they have bought during the past eight years. 
They have themselves been obliged to superintend the 
design of many special tools which would not have 
been thought of bad ‘t not been for elementary rate 
fixing. But what is, perhaps, of more importance 
still, the rate-fixing department has shown the neces- 
sity of carefully systematizing all of the small details 
in the running of each shop; such as the care of belt- 
ing, the proper shape for cutting tools, and the dress- 
ing, grinding, and Iissu:ng same, oiling machines, issu- 
ing orders for work, obtaining accurate labor and ma- 
terial returns, and a host of other minor methods and 
processes. These details, which are usually regarded 
as of comparatively small importance, and many of 
which are left to the indiv:dual judgment of the fore- 
tan and workmen, are shown by the rate-fixing de- 
partment to be of paramount importance in obtaining 
the maximum output, and to require the most careful 
and systematic study and attention in order to insure 
uniformity and a fair and equal chance for each work- 
man. Without this preliminary study and systematiz 
ing of details, it is ‘mpossible to apply sucessfully 
the differential rate in most establishments. 

The first case in which a differential rate was ap- 
plied furnishes a good illustration of what can be ac- 
complished by it. A standard steel forging, many 
thousands of which are used each year, had for sev- 
ereal years been turned at the rate of from four to five 
per day under the ordinary system of piece-work, 50 
cts. per plece being the price paid for the work. After 
analyzing the job and determining the shortest time 
required to do each of the elementary operations of 
which it was composed, and then summing up the 
total, the writer became conv.nced that it was possible 
to turn ten pieces a day. To finish the forgings at 
this rate, however, the mach'nists were obtiged to 
work at thelr maximum pace from morning to night, 
and the lathes were run as fast as the tools would 
allow, and under a heavy feed. It will be appreciated 
that this was a big day’s work, both for men and 
machines, when it is understood that It involved re- 
moving, with a single 16-in. lathe, having two sad- 
dies, an average of more than 800 Ibs. of steel chips 
in ten hours. In place of the S0-ct. rate that they 
had been paid before, they were given 35 cts. per 
piece when they turned them at the speed of 10 per 
day, and when they produced less than 10, they re- 
celved only 25 cts. per piece. It took considerabie 
trouble to induce the men to turn at this high speed, 
sinee they did not at first fuliy appreciate that it 
was the intention of the firm to allow them to earn 
permanently at the rate of $3.50 per day. But from 
the day they first turned 10 pieces to the present time, 
a period of more than ten years, the men who under- 
stood their work have scarcely failed a single day to 
turn at this rate. Throughout that time, until the 
beginning of the recent fall in the seale of wages 
threoughout the country, the rate was not cut. During 
this whole period the competitors of the company 
never succeeded in averaging over half of this produc- 
tion per lathe, although they knew and even saw 
what was being done at Midvate. They, however, 
did not allow thetr men to earn over from $2 to $2.50 
per day, and so never even approached the maximum 
output. 


case of the 


Relations Between Employers and Employees. 
There has never been a strike by men working under 
differential rates, although these rates have been ap- 
plied at the Midvale Steel Works for the past ten 
years; and the steel business has proved during this 
period the most fruitful field for labor organ'zations 
and strikes. And this notwithstanding the Midvale Co. 
has never prevented its men from joining any labor 
erganization. All of the best men in the company 
saw clearly that the success of a labor organization 
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meant the lowering of their wages, in order that the 
inferior men might earn more, and, of course, could 
not be persuaded to join. 

I attribute a great part of th!s success in avoiding 
strikes to the high wages which the best men were 
able to earn with the different:al rates, and to the 
pleasant feeling fostered by this system; but this is 
by no means the whole cause. It has for years been 
the policy of that company to stimulate the personal 
ambition of every man in their employ, by promoting 
them either in wages or position whenever they de- 
served it, and the opportunity came. A careful record 
has been kept of each man’s good points as well as 
his shortcomings, and one of the principal duties of 
each foreman was to make this careful study of his 
men, so that substantial justice could be done to each. 
When men, throughout an’ establishment, are paid 
varying rates of day-work wages, according to their 
individual worth, some beng above and some below 
the average, it cannot be for the interest of those re- 
ce:ving high pay to join a union with the cheap men. 

No system of management, however good, should be 
applied In a wooden way. The proper personal re- 
lations shou!d always be ma‘ntained between the em- 
ployers and men; and even the prejudices of the 
workmen should be considered in dealing with them. 
The employer who goes through his works with kid 
gioves on, and is never known to dirty his hands or 
clothes, and who either talks to his men in a con- 
descending or patronizing way, or else not at ail, has 
no chance whatever of ascertaining their real thoughts 
or feelings. 

Above all is it desirable that men shou:d be talked 
to on their own level by those who are over then. 
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THE WARRINGTON STEAM SHOVEL. 


For the service which steam shovels are now- 
adays frequently called on to perform, great strength 
and durability are essential elements. Their effi- 
ciency in heavy work depends upon the first, and 
their economical operation upon the other. It has 
been the aim of the Vulcan Iron Works, of Chicago. 
to combine in the highest degree these features 
in the shovels they are now building for work on 
Section A of the Chicago Drainage Canal. 

The car is mounted on Fox pressed steel trucks 
of 8,000 Ibs. capacity, and is 35 ft. long, 10 ft. wide 
over all. The frame is made entirely of steel, the 
side sills of 15-in. channels and the intermediate 
sills of 15-in. I-beams, connected by steel plate 
diaphragms and covered by heavy steel plates. Al! 
strains transmitted from the crane, except those 
coming directly to its foot, are received at the top 
of the front corner posts of the car body. From 
these points extend the jack-arms, the front cross 
brace, the side tie braces and the diagonal body tie 
brace. These braces form with the corner posts anid 
the floor of the car a triangular wedge terminating 
over the bolster line of the rear truck. The jack 
arms are pin-connected to the power jacks, which 
are stayed to the car body by two I-beams and a 
triangular-trussed brace, all pin-connected to the car 
and to the power jacks. The crane is of the rigid 
type, and is pim-connected to the structure above 
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THE WARRINGTON STEAM SHOVEL. 


Each man should be encouraged to discuss any troubie 
which he may have, either in the works or outside, 
with those over him. Men would far rather even be 
blamed by their bosses, especially if the ‘“‘tearing out” 
has a touch of human nature and feeling in it, than 
to be passed by day after day without a word, and 
with no more notice than if they were part of the 
machinery. The opportunity which each man should 
have of airing his mind freely, and having it out with 
his employers, is a safety-vaive; and if the superip- 
tendents are reasonabie men, and listen to, and treat 
with respect what their men have to say, there is 
absolutely no reason for labor unions and strikes. 

It is not the large charities (however generous they 
may be) that are needed or appreciated by workmen, 
such as the founding of libraries and starting work- 
ingmen’s clubs, so much as small acts of personal 
kindness and sympathy, which establish a bond of 
friendly feeling between them and their emp oyers. 

From what the writer has said he is afraid that 
many readers may gain the immression that he regards 
elementary rate-fixing and the differential rate as a 
sort of panacea for all human ills. This is, however, 
far from the case. While he regards the possibilities 
of these methods as great, he is of the opinion, on the 
contrary, that this system of management will be 
adopted by but few establishments, in the near future, 
at least; since its really successful application not only 
involves a thorough organization, but requires the ma- 
chinery and tools throughout the place to be kept iu 
such good repair that it will be possible for the work- 
men each day to produce their maximum output. But 
few manufacturers will care to go to this trouble un- 
til they are forced to. It is his opinion that the 
most successful manufacturers, those who are always 
ready to adopt the best machinery and methods when 
they see them, will gradually avail themselves of the 
benefits of scientific rate-fixing; and that competition 
will compel the others to follow slowly in the same 
direction. 


| eH TTT 
The cost of work now in hand and for which money 
is now available on U. S. government build:ngs amounts 
to about $9,300,000, 


and the step casting below. The turntable is over- 
head, and is of the largest practicable diameter. 
The crane may be raised and lowered by the main 
engine. No castings are incorporated in the struci- 
ure, save when necessary ‘o form a bearing surface. 

The dipper is thrust into the bank by means of a 
double-cylinder engine attached to the crane. The 
cylinders are 9 x 9 ins., and the valves are flat 
slides operated by a compact yet accessible revers.ng 
gear, which insures economy of steam. The strains 
in this engine are transmitted through steel rods 
instead of the common cast iron frame, and the 
design is such that no possible twisting of the crane 
can work injury to the engine. The dipper and 
handle are of steel throughout, and are of novel 
form. The handle is pin-connected to the dipper, 
the cutting angle of the latter being adjustable. 
These parts have no castings, except the rack, 
which is, however, of unprecedented strength. 

Power for hoisting, swinging, propelling and jack- 
ing is derived from the main engine. The cylinders 
of this engine are 12 x 12 ins., and are powerfully 
geared. ‘The friction clutches are of the band type, 
and are operated by a novel furm of mechanism, 
which avoids the necessity of steam cylinders. The 
engine has a reversible valve gear of a type much 
used by the Vulean Iron Works. The boiler is of 
the locomotive type, and is designed with special 
reference to the prevention of priming. 

Of the shovel as a whole it may be said that 
while possessing ample strength in every part, it is 
at the same time of the lightest practicable weight 
for its type and power. This very desirable result 
has been attained by a careful consideration of the 
working strains, and by the use of wrought steel to 
the exclusion of castings, where practicable. Many 
of the novel features form the subject of pending 
applications for patents, / 
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<TEAM-PIPE EXPLOSION ON THE LAKE 
STEAMER “CHRISTOPHER COLUMBUS.” 


The bursting of a valve and fitting, on the main 
steampipe of the whaleback passenger steamer 
Christopher Columbus,” on a. trip from Milwau- 
oe to Chicago, June 22, was recorded in our 
-cue of last week, and we give below,an abstract of 

testimony of the engineer, and a government 

:spector, as published in the Chicago “Times- 
Herald.” A fireman and two coal-passers died 
from the effects of inhaling the steam, and 12 

ersons were badly scalded. The steamer was 

rst run during the Columbian Exhibition of 1893, 

nd was described and illustrated in our issue of 

May 18, 1893: 

William L. Webster, the chief eng:neer, said that the 
vecident occurred between 7:30 and 7:45 Saturday night. 
when the connection or main pipe on the after starboard 
,iler broke. He was in the engine room, 22 ft, frem 

he break in the pipe. He first tried to shut, off the two 
nain stop valves, but failed, as the. steam drove him 
iway. He stepped outside the railing to eatch his 
hreath, and then started for the stop valves In the 
hotter. ‘The first one he found broken, and ‘he could do 
vothing with it. He was again driven away by ‘the 
seam, and went up to the shel deck to''try to get in 
from above. He started down a stairway in a turret, 
hut was a third time driven back by the steam. He 
hereupon returned to the engine .v0m, crept along to 
‘be stop valves on the port side, and after several at- 
tempts shut those three valves. Working his way 
around to the starboard side coming aft, he shut off 
two starboard valves. The third one he could not shut, 
is it was broken below the valve. He went to the 
cangway to get air and let the steam clear away. He 
had to wait until the boiler emptied itself, and then 
crept into the boiler room to shut off some smaller p‘pes 
leading into it, and that stopped the escape of steam. 
He then gave orders to have all the fires under the boil- 
ers put out. He found all the employees were out of 
the fire hold, and belned to take care of them for a few 
minutes, after which he had connections made in three, 
boilers, again got up steam and proceeded toward Chi- 
cago, arriving about 3 a. m. 

He said ‘t was a cast iron fitting that broke. He 
thought he detected a flaw in the metal in examining tt 
after the accident. The fitting had been in use three 
seasons, and he had no other explanation for the break- 
ing. The steamer’s government permit allowed him .to 
carry 170 Ybs. of steam, and he was carrying 160 Ibs. 
at the time of the accident, which was a usual press- 
ure. He declared the steamer was not racing with any 
other boat when the accident occurred. 

He admitted the steamer left Milwaukee with only 
five boilers fired up. At the time of the ace‘dent six 
boilers were making steam, but he was not very certain 
when the sixth had been started, perhaps an hour or 
an hour and a ha‘f after leaving Milwaukee. The boat 
generally used the six boilers, but on the way to Mit- 
waukee, he said, the feed-water pipe gasket of one biew 
owt. The pipe was repaired in Milwaukee. The speed 
of the steamer, he testified, was not increased just be- 
fore the accident, the throttle not having been touched. 
He did not know what speed the steamer was making. 
The engine a few minues before the explosion was 
making 88 revolutions per minute. He understood it 
had been run as high as 130 in former seasons, but he 
had never exceeded 90 revolutions. 

Stewart H. Moore, U. S. inspector of steam vessels, 
said he inspected the “Christopher Columbus” boilers 
and connections on June 8, and found them in first-class 
condition. On Sunday he visited the steamer and found 
a break in both pipe and vatve. The steamer was li- 
censed to carry 170 Ibs. of steam. The boilers and pipes 
had been subjected to a hydrostatic test of 255 Ibs., and 
showed no s‘gns of weakness. Owners of boilers have 
a choice of two valves, and those in the “Christopher 
Oolumbus” were equ'pped with the government spring 
valve. He thought it practically impossible to tamper 
with the valves while the boilers were fired up on ac- 
count of the heat. The inspection after the accident 
showed the broken metal to be in fairly good condi- 
tion, considering ite long use. The meta! was discol- 
ored, but he detected no evidence of a flaw. The thick- 
ness of the large pipe at its thinnest point was % in., 
show'ng the pressure on the p:pe was not excessive in 
view of the amount of metal provided to take the strain. 





THE BISMARCK ALBUM OF THE SOCIETY 
OF GERMAN ENGINEERS. 


On the occasion of the recent celebration by Prince 
Bismarck of his 80th birthday, the Society of Ger- 
man engineers presented to him a beautiful album, 
designed to illustrate and symbolize the honor and 
veneration with which the German industrial world 
regards the great statesman. The Society is di- 
vided into 35 geographical districts, each of which 
contributed to the album a leaf representing either 
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the chief engineering ,industry, of. that particular 
district, or some famous engineering work jn “that 
special section of the country, ‘ 

We present’ herewith a half-tone reproduction of 
the first leaf- of the album, which ‘precedes those 
representing sectional industries ‘ d!feady™ referred 
to, and‘sets forth the tribute which the society ag a 
whole pays to the venerable statesman. 

The engraving represents a German blacksmith 
with his wife and child; typifying the German 
iron and steel industry, on their way, with garlands 
in their hands, to the celebration. of -Rismarck’s 
80th birthday. The female figure above them. rep- 
resents Germany, crowned with oak Jeaves. and 





7 


German Empire; hast forged, in the fire of Inspiration, 
the strohg bonds of union for the Gernian Tribes, and, 
by their help, completed the noble structure, 

rhee, the true Ekkart® of the German Nation, we, 
the German engineers, approach to offer thanks that 
thou hast made the German name reSpected in all the 
worid; that, with wise art and ffrm hand, thou hast 
preserved us peace—peace, under whose protection Ger- 
man. industry, made capable of high attainment, has 
assumed a leading place in the competition of nations. 

The Society of German Engineers. 





*he Commissiorer-General of the: Paris Exposition 
of. 4000 Las submitted a report embedying and expliin 


jug the preliminary plans, or rather locations, for the 
buildings and grounds. According to the genera! plan, 
these butidirgs will be somewhat Widely scattered, 
theugh aiso connected, along the Séfne The aggre 
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THE FRONTISPIECE OF THE BISMARCK ALBUM. 


overspread by the Imperial eagle. She points to 
the banner above her head, on which is shown a 
mounted knight in full armor, standing‘on guard 
in the edge of the Saxon forest, and looking out 
upon a broad plain, across which can be seen in 
the original the spires of Cologne. The whole is 
intended to typify the dependence of German in- 
dustries on the spirit of national unity and national 
strength, which it has been the work of Bismarck’s 
life to create. The lower right-hand corner of the 
leaf shows in faint outline the North Sea-Baltic 
Canal, with the Imperial yacht “Hohenzollern” 
passing through, and the Levensauer Bridge, the 
highest structure across the canal, just beyond. The 
following is a 1 2arly literal translation of the in- 
scription upon the engraving. 

August Prince: 

Thou that hast fulfilled the ardent longings 


of our fathers; ha:*, as a bold and far- y 
engineer, evolved the plans for the erection ‘7 te 


uv 


gate area to be occupied will far exceed that of any 
previous French exposition, as the exposition will 
cover the old Champs de Mars, almost solidly, the 
Trocadero, the Esplanade des Invalides, and include 
the Palais de I'Industrie and the grounds immediately 
about it, as far as the Avenue des Champs E“ysees. 
The French military and nava! exhibits and foreign 
exhibits of like nature will occupy the left bank of 
the Seine and connect the Invalides and the Champs 
de Mars; and the horticultural exhibits will occupy 
the other bank, between the two bridges of Alma and 
the Invalides. A new and wide bridge will be bullt 
across the Seine immediately in front of the Fsplanade 
des Invalides. The total estimated expenditure is 
$20,000,000, divided as follows: For buildings, bridges, 
grading, superintendence and restoration of grounds 
after the Exposition, $14,600,000; for mechanical and 
electrical service, congresses, music, jury of awards 
etc., $2,400,000; for personnel, fire protection and geu- 
eral expenses, $1,600,000, and reserve, $1,400,000. 


* Ekkart is a term common in Germa 1 ‘ 
signifies the guiding spir:t. ron 
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We take pleasure in announcing to our readers 
that Mr. William Kent becomes, with the pres- 
ent issue, a member of the editorial staff of this 
journal, and will have special charge of matters 
pertaining to mechanical and metallurgical engi- 
neering. Mr. Kent's extended reputation, both as an 
engineer,and as an ab’e and lucid writer on engineer- 
ing topics, is such that he needs little introduction 
to most of our readers, He graduated from Stevens 
Institute in 1876,the second class that ever graduated 
from the full four years’ course of that institution, 
and he is now a member of its Board of Trustees. 
His engineering experience has covered a vVa- 
riety of fields, and the all-round development 
thus gained is well attested by the numerous and 
valuable contributions he has made to technical 
literature, especially to the proceedings of technical 
societies. His latest and greatest work, the 
“Pocketbook for Mechanical Engineers,” which has 
just been published, certainly proves the breadth of 
his engineering study and experience. Our opinion 
of this work was set forth in a recent issue (May 
16), and need not be repeated here, further than to 
say that it is to mechanical engineering what 
Traut ine is to civil engineering, and the two books 
rank together, we believe, as giving the practicing 
engineer greater value in proportion to their cost 
than any other engineering books now on the mar- 
ket. 

Mr. Kent has been a member of the Amevican 
Society of Mechanical Engineers since 1880. He 
was one of the Managers of the Society from 1885 
to 1888, and a Vice-President from 1888 to 1890. 
He has been a member of the American Institute of 
Mining Engineers for 19 years, and is also a mein- 
ber of the Engineers’ Club of New York City. He 
is a member of the American Association for the 
Advancement of Science, and at the Brooklyn meet- 
ing last fall was elected a Vice-President and Chair- 
man of the Seetion of Mechanieal Science and En- 
gineering. 

. . 

Apropos of the illustration by Mr. Wm. R. Web- 
ster in our issue of May 2 of the effect of bending 
steel boiler plate after punching it, we notice in a 
recent paper read before the Institution of Civil 


Engineers the statement that in most British boiler 
shops it is the practice to drill rivet holes, and to 
do it after the plates have been bent to their final 
shape. A case was reported in this connection 
where a Lancashire boiler exploded within six 
months after being put to work, and it was found 
that the rivet hvles, which had been punched before 
the plates were bent, had cracks radiating from 
them. For the benefit of those who-still cling to 
the idea that whatever care may be required with 
steel, iron will stand any amount of abuse, we may 
note that this boiler was built of iron. 


EMA IMT 

The paper on “A Piece-Rate System of Paying 
for Labor,” which we print elsewhere in this issue. 
we consider by all odds the most valuable and im- 
portant, from every point of view, of the excellent 
list of papers presented at the Detroit meeting of 
the American Society of Mechanical Engineers 
last week. We have an enormous volume of tech- 
nical literature all the time being poured forth 
upon. tools and machinery of every class, but there 
is very little indeed in print to aid the engineer 
in the choice of the best methods of managing the 
human element in his business on whose efficiency 
all work must finally depend, and on which, more 
than anything else, the financial success or failure 
of an industrial enterprise will not infrequently 
turn. 

While Mr. Taylor’s paper is somewhat long, it is 
so adm‘rably written and expresses so forcibly the 
important facts with which it deals, that we feel 
sure every one of our readers who has directly or 
indirectly to do with the management of men, wi 
be well repaid by its perusal. The plan he pr- 
sents is no experiment, nor is there anything 2bou! 
it complicated or difficult to understand. In ‘ts 
main feature it amounts to fixing the rate of pay- 
ment of workmen in a systematic and scientific 
manner instead of by the haphazard method com- 
monly employed. The other part of the plan, pay- 
ing an extra high rate of wages for a workman for 
an extra amount of work, and somewhat less than 
the current rate for an ordinary amount of -vork, 
seems admirably adapted to secure the maximum 
output from a given establishment. 


aes 

A curious piece of evidence as to the small basis 
of knowledge on which the average investor buys 
securities is furnished by an advertisement in one 
of our contemporaries, which reads as follows: 


Specialty in negotiating electric and steam railway 
bonds when payable at Al trust company in New 
York, and bonds are printed at an Al bank-note com- 
pany in New York. 


As the advertiser is in the bond business, he 
should certainly know what is required in a bond 
to make it salable, yet one might suppose that 
a schoolboy in his teens would realize that bank- 
note companies are merely printers, and do bus- 
iness for whoever will pay their bills. Trust com- 
panies, too, are in business to make money. They 
are not the losers if a company for which they are 
the trustee of the mortgage defaults on its interest. 
We hope to see the day come when investors wil! 
more generally appreciate the fact that the advice 
of a competent engineer is the best and safest 
guide in making investments of this class, and is 
worth a good price to secure. 








. 

The need of state supervision to keep municipal- 
ities from polluting or using polluted water supplies 
is growing more apparent with the increase in popu- 
lation and the diminution of available supplies of 
potable water. Massachusetts and New York have 
for some years made their State Boards of Health 
guardians of the water supplies of their respect've 
states, and it is gratifying to note that a similar 
plan introduced in Ohio in 1898 seems to be giv- 
ing good results. 

In New York plans for sewerage systems are 
submitted to the State Board of Hea!th for 
its approval construction is begun, und 
if disapproved the schemes proposed must be modi- 
fied or abandoned. In addition, the Board may 
make regulations for the sanitary protection of any 
public water supply, subject to the approval of the 
county judge for the county in which the sources of 
supply are located. In Massaciusetts all applica- 
tions to the legislature for authority to “introduce a 


before 


system of water supply, drainage or sewerage, shall 
be accompanied by the recommendation and advice 
of the said board (State Board of Health) thereon.” 
Besides this, the Board is the general adviser 


in all 
changes in old water-supply and sewerage e¢ys 
tems, and through thousands of analysos keeps a 


close watch and makes a careful study of the 
land waters of the state. In addition, 
yearly large sums of money in stu: 
sewage purification. 

The Ohio act establishing a State Board of 
Health was supplemented on March 14, 1892, 


in 
exp -nids 
lies of water and 


as 
follows: 
No city, village, corporation or i 
y, ’ ’ person shal! introduc: 
a public water supply. or Pan tvete: 


system of sewerage yr 
change or extend any public water supply or “outlet 
of any system of sewerage now in nse. unless ihe 
pronosed source of such water sunply or ont'a+ fo: 
such sewerage system shal! have heen snbmitted t 
and receive the approval of the St ‘Te. 


ate ‘Board of Health 

Since this act went into effect, the “Ohio Sanitary 
Bulletin” states, the Board has passed upon water 
supply schemes for 19 municipalities and had sub 
mitted to it plans for or relating to the s werage of 
15 cities and towns. Some of these schemes or 
plans have been disapproved by the Board in the in 
terest of publie health. 

The “Bulletin” states that before the passage of 
the above act a town drawing water from a pure 
stream was powerless to prevent the Pollution of 
that stream by the sewage of a town above. Tt 
seems almost incredible that there shou'd have hy en 
no recourse to law in such a case,but even with thar 
possible and practicable, it is not a sufficient safe 
guard, both because of the slowness and uncertainty 
of the courts, and the fatal indifference of many 
communities to sanitary matters. Under existing 
circumstances, in Ohio all new water and sewerage 
systems, and all changes in old systems, which lay 
the people of any community open to the contamina- 
tion of a water supply, go for approval or disap 
proval to a body of men constituted for the one 
purpose of preserving the health and lives of all 
the inhabitants of the state. 

Unfortunately, it seems to an outsider, since the 
new duties were laid upon the Ohio Board, the sum 
available for its work, instead of being increased, 
has been cut down $2,000 a year. The proper per 
formance of the work involved in examining and 
reporting on water supply and sewerage plans de 
mands the services of an engineer, and often, if no’ 
always, of a chemist and a bacteriologist. The 
New York State Board of Health employs engineers 
as occasion requires in similar work, and the Massa 
chusetts Board has in its permanent employ an 
engineer, a chemist, and a bacteriologist who stand 
in the front rank of their respective professions. 
In view of these facts it is to be hoped that next 
year the Ohio Board may be liberally provided with 
the money necessary to carry on all phases of its 
work. 


SL ee 


COMMERCIAL EDUCATION IN EUROPE. 


A paper which was lately read by Mr. William 
Layton before the Society of Arts in London has 
in it points of deep and growing interest to the man- 
ufacturers and educators in ourown country. The au- 
thor took as his subject Schools of Commerce, and 
the best methods of fitting young men to engage in 
trade and manufacture at home and abroad, with 
special reference to dealing in the markets of the 
world. The superiority of the Continental system 
over English methods in this direction was pointed 
out, and reasons were given why the European 
commercial agent was particularly well fitted, as a 
rule, to do good work in developing international 
trade. The key to the situation was a thorough ed- 
ucation as contrasted with mere instruction, and 
some details of the Continental methods pursued 
may be quite as profitable to us as Mr. Layton 
deemed they would be to his English hearers. 

Belgium, in struggling to find employment for her 
dense population, was the first of European coun- 
tries to recognize the value of a school especially 
established for the commercial training of young 
men. And the “Institut Superieur de Commerce,” 
opened at Antwerp in 1853, was so successful from 
the start that it ultimately served as a model for 
similar institutions founded in Frans+, Switzerland, 
Germany and even in Japan, 
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| Half Transverse Section of Bridge Platforms South of Sands St. Half Transverse 9°" 
, FIG. 3. SECTION THROUGH PLATFO®MS 


NEW TERMINAL STATION AT THE BROOKLYN END 0 
C. C. Martin, M. Am. Soc. C. E., Chief Engineer and Superintendent. 


FIG. 2, ELEVATION AND SECTION AT SANDS ST. END OF STATION. 
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FIG. 8. ROOF LIGHTS OF VENTILATOR ROOF. 


iorms over Sands St. 


END OF THE NEW YORK AND BROOKLYN BRIDGE. 
The Phoenix Bridge Co., Contractors. 
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The first difficulty encountered was the general 
that a smail amount of education was suffi- 
“for a man destined to be a trader, and pupils 
. searce. But the government saw fit to share 
expense with the corporation of Antwerp, and 
school was started with 51 students of com 
. This number steadily increased, until in 
392 the attendance reached 945, of which 406 were 
eners; on that date also 249 graduates of the 
‘ol occupied the position of chiefs in the most 
wortant mercantile firms of Belgium; 218 were 
k managers or commission merchants, and the 
sular positions of the country were filled with 
m. It is evident that the Institut has well served 

. purpose for which it was founded. 
Space forbids any detail of the curriculum, but 
me idea of its scope can be given as follows: Stu- 
ents are divided into two classes, the “regular” 
i the “free.” The first attend all lectures in a 
»roseribed course, with a view of obtaining a 
lip! yma at the end of two years; the second class 
a follow lectures deemed best fitted to advance 
i student in a selected career. The entrance ex- 
‘mination requires a competent knowledge of two 
foreign languages, and also a like knowledge of 
single and double-entry bookkeeping, geography, his- 
tory, natural philosophy, chemistry, geometry, arith- 
metie and algebra, commercial law and the elements 
if political economy. In fact, the conditions of 
entrance are about the same as those demanded 
for matriculation at the English universities. The 


’ 


“free” student need not pass this examination. 

The course of instruction is practical as well as 
heoretical. The transactions of a large commercial 
house and the operations of a counting-house are 
minutely simulated, and the student is obliged to 
carry on the “office” correspondence in French, 
German and English. He must also be competent 
to correspond in one other foreign tongue, gener- 
ally Spanish, Italian or Dutch. The principles of 
political economy, of international commercial law 
and customs regulations are ineculeated, and _ the 
student is made to especially study foreign markets 
in reports sent in periodically by Belgian resideats 
abroad. 

A well-furnished museum and a_ proper staff 
make the student well acquainted with the vegeta- 
ble, mineral and animal products in which he may 
he some time called upon to trade, and this de- 
partment includes as well the geography of foreign 
countries and their commercial condition, as studied 
from carefully-compiled data, and the relative value 
of raw materials from different sources of supply. 
The student is also encouraged to take a close in- 
terest in the political events of the day, as these 
affect commercial interests; and he studies the lat- 
est consular reports from all countries. 

Each spring the principal mines, factories, milis, 
ee, of Belgium are visited by the students and 
professors, with the view of giving them an insight 
nto the actual working of these establishments, and 
about $10,000 per year is devoted to traveling 
scholarships. The student who has passed a credit- 
able examination may enter into competition for 
one of these scholarships, and if he succeeds he may 
travel with the certainty of enjoying for three years 
an annual income of $1,000. He is required to pe- 
riodically send home a detailed report of the results 
of his observations, which reports are noted by the 
government and utilized by the students. 

Under the system adopted in Antwerp, the ex- 
pense to the parent is very small, as the govern- 
ment and the city join in keeping up the establish- 
ment. A fee of $50 the first year and $60 the sec- 
ond is contributed by the student, and these are 
paid out to the professors as a supplement to their 
regular salaries. A pension is granted by the gov- 
ernment to teachers after a certain number of 
years of service, and the professors themselves main- 
tain a pension fund for widows and orphans. 

The study of languages is a strong feature in ihe 
Institut. At the end of the two years’ course most 
of the students are familiar with three languages 
besides their mother tongue. This knowledge of 
foreign languages gives a graduate a considerable 
advantage over the trader less accomplished in this 
direction, and the foreign element among the stu- 
dents at the Institut is of great value in this re- 
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spect. The student is constantly brought into close 
contact with fellow students from other lands, and 
besides acquiring some of their language, they form 
acquaintances that in after years are not infre 
quently of considerable commercial benefit. Taey 
thus also increase their knowledge of men, manners 





and customs, and this knowledge imparts a certain 
amount of self-confidence that is of inestimabte 
value in later business transactions. 

This educational course differs very radically from 
the methods pursued in the few so-called “business 
colleges” established in the United States. An] 
while the demand is not yet felt for the thorough 
linguistic training insisted upon and required in the 








foreign schools, there is no doubt but that many 
American young men could successfully broaden 
their field of effort if they had this capital to aid 
them. On the other hand, successful trading with 
foreign nations is as much a subject for close study 
and thorough training as is any business or profes 
sion at home; and the reports of our consuls clearly 
show how American exporters often fail in com 
peting with the traders of other lands simply from 
ignorance of the market and its demands. Matters 
of standards of measurement, ease of transport. 
adaptability to certain uses or materials of con 
struction, methods of packing and the local taste 
and wants in foreign markets are 





all important 
elements in successful trading, and correct informa 





tion on these heads is imperative. 

Other countries have found profit in the estab 
lishment of schools especially fitted for training 
young men in the very important field of commerce: 
and though the United States has none, properly 
so speaking, the time seems near at hand when 
schools of this character would meet a latent d: 
mand, for the simple reason that we already need 
the men that such schools can alone properly train 
To repeat, it is a case of thorough education com 
pared with a mere rudimentary knowledge, and the 
educated man will generally win in a 
this kind. 


contest of 





LETTERS TO THE EDITOR 


MOLDING CEMENT BRIQUETTES FOR TRANS- 
VERSE TESTS. 

Sir: Since the subject of transverse tests of cement 
seems to be attracting considerable attention just 
at present, I send you herewith, for use, if 
desire, a detailed biueprint of the mold which we 
use for making bars in our testing work. Inasmuch 
as practice has not yet defined the length of bars 
within uniformity, we have preferred to make our 


you 





Side Elevation of Base Plate 


gas as a ey, potions x x 


or 
e of Mold, 2 Required tJ 


oo 


Plan of Sidi 









Assembly Pian 


Mold for Making Cement Briquettes for Transverse 
Breaking. 


bars as shown, 9 ins. long, largely because this 

permits of using a 4-in. span to break the bars at 

the center and permits two other tests, under a good 

break, of the same bar with the same span. The 

mold which we have had made under this 
weighs 26% lbs., is of brass, and cost us $24. 
Respectfully, Frank P. Johnson, 

City Engineer. 


design 


Waltham, Mass., May 4, 1895. 








ROADMAKING AND REPAIRING NI NORTH 
CAROLINA. 


ir: I have read in your issue of June 13 the letter 


of a Virginian on the system used in North Carolina 


9 
for mak id repa ig dirt pads hough why 
should have left his ‘‘native heath’ to secure the 
ustration he makes use of is not explained rh 

ids of N i Ca La ‘ iinly as good as thos 
of Virg s “ 1 some f the cou es 
of iis s é ya surpassed anywhere 1 th 
Unio 

If you w 1 go ( i tte, N. ¢ for stan 
ind see 1c nag is t ling ont f tha 


ty, from 20 to 40 miles in some ases, you wou ! 


not accept the humorous remarks of Mr. Gleaves as 
deseciptive of the roads, or ie methods employed 
making and maintaining them, in North Carol na 

In most of the counties the criminals sentenced f 
less than five years are assigned to work on the p 

roads of the county 1 which they are iv 1 

and in th's (Wake) inty, and many others, th 
are from 75 to 100 able-bodied met ind road-making 
machines, rock crushers and rotlers mnsta y n 
ployed on the roads of th inty 

Biey sts from the N hav rere he i > sa 

1 with tl except f i is] is of Wasi 
ngton city iey have v id V s im 
ib ads as those w 1 l'us f t es of 


I write thess nes becanse I a not w ng ha 
you readers should b sied » believing ! 
North Ca na, which is \ doubted !y he mos 
prosperous of the Southern states loes ha ' 
i system of ivigable pub Is, as the tt 

re Virg i ge eman a led » would i ed 
‘ it i ppress Res f y 

Maxw J. Gorma 


(As we were responsible for the t 
Mr. Gleaves’ le 





er, it is hardly fair to him to as 
sume, as our correspondent does, that the 


i er is 
written to cast discredit on North Carolina high 
Ways especially. In fact, if he will read more care 


he will see that it was the 





system of road 
repairing in general use in the South to which Mr 
Gleaves desired to call attention. For 


Pot 


hat matter, 


until the movement for better highways brought 
about some changes, the custom of 

the road tax, to which Mr. Gleaves alludes, was 
probably quite as common in the North as ip ¢ 
South.—Ed.) 


working ou 





RESPECTFULLY SUBMITTED TO THE NEW 
YORK & NEW JERSEY BRIDGE CO 
Sir: Under another cover I send y 


ou a photograph 
of a new patent bridge, which I 


recently received, ti 

gether with a letter from its inventor. I think it may 
engineers who are wrestling 
with the problem of spanning Hudson River, Behring 


be of some interest to the 


Strait, the British Channel and other broad bodies of 
water, that is, if the inventor can back up his modest 


claims. Yours very truly, F. ©. H. Arenta. 
Lafayette, Ind., May 6, 1895 
(We reproduce part of the photograph herewith. 
The inventor states that he has made this sketch 
for 1,000 ft. span, but his truss “has no special 
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sometr 


length of span. It can be made any required 
length.” The letter of the inventor enclosed was, 
verbatim, as follows: 


Dear Sir: Your letter of the 4th inst. at hand. 
not an engineer or a bridge builder.; | do not know 
the amount of steel that it would take to build a 
clear span of 300, 400 or 500 ft. It is reasonable. in 
my mind, that the longer the span is mide over a 
given length, the weaker it will become, when built of 
the plate girder, a_riveted lattice girder and the pin 
connected. truss. That will not be the ease with this 
girder truss bridge. The same size girder will auswe 
for the 300, 400 or 500 ft., but the size of wire cable 
must be increased according to length of span. It is 
not the great amount of steel and the great size of 
girder that give this bridge its strength: it is the 
dovetails and the steel cables. According to the 
amount of strength required in bridge, increase the 
amount of cables from two to four under each girder, 
the laps of dovetails from 4 ft. to 6 ft., and the length 
of solid beam between laps from 10 to 15 ft., accord- 
ing to number of eye-beims in girder. This 
bridge can be built a mile long if required. It can be 
made as strong at the distance of one mile as it can 
be at 200 ft. The dovetail! 
strength required. 

This truss bridge can be set together withonu 
falsework of any description 
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be done with any other kind of a bridge, except sus- 
pension. { claim that this truss bridge is cheaper by 
vne-half the cost than any other —_ made, and [| 
claim that It has double the strength of any other 
ertige made of equal length of span and using only 
ove half the amount of material. 

In the early days of railway bridge building in 
this country, it used to be said that certain builders 
of Howe truss bridges built them by the mile and 
cut them up in lengths to suit the stream to be 
spanned. The inventor of the above curiosity 
seems to be working on the same idea. The meri- 
torious feature of the design is that there seems tv 
be very small chance that any of the structure will 
ever be actually erected, to afterward fall down, as 
other “patent” bridges have done. In view of its 
excellence in this particular, other trifling faults in 
the invention may well be passed over in silence.— 
Kd.) 


LENGTH OF HALF-MILE TROTTING TRACKS. 


Sir: In reply to Mr. E. P. Augur’s communication 
in your issue of May 30 relative to dimensions of a 
regulation trotting course, I would say that the di- 
mensions as given by. me in my contr:bution on the 
subject are those adapted and used by Mr. G. M. 
Delany, of Burlington, Vt., a practical racetrack 
builder, who has built a large number of pract:cal and 
successful tracks in New England and elsewhere. 

The dimensions given by me will locate the inne 
fence or pole line, white the half-mile distance wil 
be measured 8 ft. from this. The computed distance 
will foot up a scant half-mile, but if the track b 
measured, the total distance will generally exceed th 
required amount by some inches. Ths results frou 
slight irregularity in setting the posts on th: 
curves for the pote line. It is best to make thi 
diameter of the semi-circies about .05 ft. longer that 
the dimensions quoted, to insure a slight excess ove) 
half-mile. An excess of not more than 2 ft. i: 
permissible. Very truly yours, ©. H. Schumanp, 

265 Broadway, New York, June 3, 1895. 





the 


the 


Sir: i bave received the enclosed letter from Mr 
Wilkes, of New Rochelle, the Engineer in Charge ol 
the sewerage improvements in that piace, with whon 
i am personally acquainted. 

I think there is great need of more reliable informa 
concerning regulation dimensions for trotting 
courses. I question somewhat whether the relative 
proportions between curves and straight sides have 
been absolute:y fixed by any association. The “regu 
jation” perhaps applies to the line upon which the 
nalf-mile is to be measured. 

Mr. Wilkes’ tangents are longer even, and his curves 
are of shorter radius, than mine. I have inquired, 
siuce I sent you the communication published in your 
issue of May 30, of Mr. George H. Bishop, who laid 
out one or two such courses many years ugo, what 
he considered the proper dimensions, and he stated, 
is I have stated in my communication—tangents and 
curves of equal length, 660 ft., on a line 3 ft. outside 
the inner edge of the track. I am sure I had a similar 
op-nion from another engineer several years ago, 
when I was about to lay out the first of the four 
tracks I have laid out. If there is a definite rule as 
to these proportions, which bas been adopted by any 
association, which would give authority in its so de- 
ciding, it would be of value to your readers if you 
eau make that fact known. There seems to be need 
of more light on this subject, evidently. 

Yours truly, E. 

Middletown, Conn., June 1, 1895. 


tion 


P. Augur. 


(The letter enclosed is as follows.—Ed.) 


Mr. E. P. Augur. : 
Dear Sir: In regard to the standard or regulation 

racetrack, I would say that I “remodeled’’ the oue 
st the Danbury Agricultural Society's grounds, and 


have since laid out three others, all of which I had 
supposed to be regulation tracks. My half-mile line 
consisted of two parallel tangents 697.5 ft. long, united 
it the ends with semi-circular curves of 198.1 ft. 
radius, the fence or ‘“‘pole’’ being-3 ft. inside the 
tbove-described line. The transverse slopes were the 
same as you state in the Engineering News. 

My authority for the above being standard tracks 
was (Mr. John W. Bacon, a member of the Connecticut 
Society of Civil Bngineers and Surveyors, and a promi- 
nent official of the Danbury Agricu:tural Society, who 
told me that the track at the Agricultural Society's 
grounds was \aid out by Mr. George W. Avery, and 
was a standard track. 

I also laid out the track at the Ridgewood Stock 
Farm (where they are certainly ty articular about 
those things), and was afterwards informed that the 
track was perfectly correct and satisfactory in all 
respects. 

io not profess to know just what a_ standard 
track should be, but simply give the benefit of my 
experience. Yours truly, J. K. Wilkes. 

New Rochelle, N. Y., May 30, 1805. 


correspondent has recently asked in your 
the dimensions of “regulation” racetracks. 


Sir: A 
columns 


rhere seems to be a general understanding, without 
that a 


written dictum, “regulation’’ mile track is 
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made up of two semi-circles and two tangents, each 
1,320 ft. long; and that “regulation” half-mile tracks, 
or those of other lengths, are similar figures, with 
parts in exact proportion to those of the mile track. 
The radius of a 1,320-ft. semi-circle is 420.169 ft., 
hence the radius of a half-mile track is 210.085 
ft. Whatever the length or shape of a track, its distance 
line is 3 ft. from the inside fence line and parallel to it, 
and the fence lines are those actually staked out in 
field work. Transition curves would be quite as ad- 
vantageous as on rallways. The writer has staked 
out one mile track, two half-mile tracks and a vone- 
third-mile track, all called “regulation” tracks, and 
proportioned as stated above; the details for one of 
these are given in a paper recently published by the 
Engineering Association of the South. 
Walter G. Kirkpatrick. 

Nashviile, Tenn., June 6, 1895. 

(As so much interest seems to be felt in this ques- 
tion, we addressed an inquiry to the editor of the 
“Spirit of the Times,” the principal publication devot- 
ed to trotting interests,and received areply stating that 
no standard half-mile track had ever been adopted by 
any association, An article published in the “Spirit 
of the Times” for Dec. 24, 1887, describes the 
building of racetracks and defines the half-miie 
track as two tangents each 660 ft. long, connected 
by two semi-circles, each 660 ft. long. ‘The fence 
is to be set 3 ft. inside the line on which the dis- 
tance is measured, ‘The editor of the “Spirit of the 
Times” informs us that half-mile tracks are usually 
built in conformity to these dimensions. In Eng.- 
neering News of Oct. 11, 1890, an article was pub- 
lished giving illustrations of the half-mile track 
above described, and also of the kite-shaped track.— 
ied.) 





MECHANICS OF THE FERRIS WHEEL «(WITH 
STIF’ SPOKKS). 

Sir: As the interdependence between the stresses in 
the bars of a Ferris wheel (with stiff spokes) and their 
elastic changes of length has been but Lghtiy touched 
upon in your columns up to this date, the following 
discussion may prove of interest to those who have 
not already applied a method for themselves. 

Since a Ferris wheel with spokes capable of resist- 
ing compression as well as tension manifestly belongs 
to the class of frames having redundant members 
(since any one bar could be omitted without collapse), 
the stresses in the members under any loading are de- 
pendent on the dimensions (both as to section and 
length) and on the elasticity of the members them- 
se.ves. To bring out the essential nature of this de- 
pendence, let us treat a case where not all the spokes 
are necessarily alike, nor all the segments of the rim; 
nor all the loads equal; and yet a case where sufficient 
symmetry of form and regularity of design (as to di- 
mensions and elasticity) are retained to avoid complex- 
ity. (For the principtes involved in treating structures 
with redundant members, see Professor Johnson's 
“Modern Framed Structures,’’ pp. 220-230; and Profes- 
sor Cain’s article on ‘‘Least Work,’’ p. 265, Vol. 24, 
Trans. Am. Soc. C. E.) 

Fig. 1 (full lines) shows the ‘*wheel’’ to be treated. 
There are only four segments in the rim, forming a 
square, while the four spokes (two vertical; the other 
two horizontal) are the half-diagonals; the central 
joint, o, being supported on a shaft with proper bear- 
ings; pin-connection at joints. We suppose the bars 
put together without initial stress and that there is 
no “siack’’ at the joints (i. e.. that as loads are 
gradually applied all bars begin to change length at 
the same instant). The weights of the bars them- 
selves are neglected. Joints a and c each carry a load, 





W, but joints e and e a load, W’, different from w 
Bars with the same number affixed are alike in eve 
respect (equal lengths, equal sectiona: areas, and equa 
moduli of elasticity), It is seen, therefore, that the 
design of the frame, both as to size and elasticity of 
the bars, is made symmetrical about the vertical jin 
ac. It is assumed, also, that the elastic limit is not 
passed in any bar. Let the sectional areas, lengths, 
and modu:i of elasticity of the bars be denoted respe 
tively by: F, L, and E, the (total) stress in each by P, 
and the corresponding elongation (or shortening) by 

all with proper subscripts, referring to the differen: 


ry 











bars. We have, therefore, from a well-known relatioy 
in mechanics of materials, 
, a, la P, i, 
_ = ——— 5 1, = -, etce.,, tol, = ———. 
F, E, F, 2 F, E, 
1 L, 
For brevity denote - by C,; by C,, etc.; and 
1 1 ss 
We now have 1, =€, P,; 1, =C€,P,; 1, =C,P 
ete. a) 


The P's and the l’s are as yet unknown. If now we 
assume that 'P, is a thrust and greater than W anid 
take a convenient value for it, a stress-diagram can 
be drawn for the three joints, a, e (on left), and ¢ 
(see Fig. 5), this being done simply to enable us to ex 
press all the other stresses in terms of the unknown 
P, and the known W’ and W. The force-polygons fv: 
these joints are, respectively, A, E, and C. From th: 
trigonometry of the diagram, it follows that 
v2 


¥,=— @, — W); P,=P,—W-W’: 


— (W+2W’—P,); and P,=2W+2W’'-P, 
Since the deflection of the joint c is in this case identi 
cal with the elongation of bar 5, we can determine the 
true vaiue of P, by writing 1, equal to the sum of 
the respective changes of length that would be pro 
duced in bar 5, if that bar and each other bar (or each 
pair of corresponding bars, with the same number) 
were, in turn, the only elastic bars; thus: From Fig. | 
we see that if bar 1 shortens by an amount, ab, while 
all other bars except 5 remain unchanged in length. 
bar 5 will elongate an amount cd, = ab, = 1,, the 
dotted lines showing the resulting new positions of a 

the bars. If only bars 2 and bar 5 (Fig. 2) changr 
length, bars 2 each elongating an amount rg = ],, bar 


5 will stretch an amount ch, = 1, y2. If bars 3 ani 
bar 5 alone change length (Fig. 3), bars 3 be:ag each 
shortened by an amount = ep, = 1,, bar 5 will be 
lengthened by an amount = om, = 2 1,. And final!) 
(Fig. 4), if only bars 4 and 5 are altered in length, 
and bar 4 shortens an amount qn, = 1,, bar 5 wil! 


shorten an amount en, = 1, y2. (The various bars 
have been assumed as lengthening, or shortening, tv 
correspond with the character of the stress as in- 
dicated in Fig. 5. Should any of the I's prove to be 
of a different sign from that assumed, the correspond- 
ing stress, P, would also be of different sign, and the 
tinal result would not be affected.) 

Writing, therefore, the actual elongation, 1,, of bar 
5, equal to the sum of its partial elongations, as due 
to the changes of form of the other bars, we have 

i, =1,+V21, +21, —VY21,. (2) 
Substituting C, P, for 1,, C, P, for 1,, ete., in eq. (2). 
writing Ps, Ps, ete., in terms of P,, and solving for P). 
we have finally, 

(C,+2C,+C,+2C,) W+ (20,4+2C,+2C,) W’ 


P= — 
C,+C,+20,+C,+C, 
from which al! the other P’s can now be found. 

If the spokes are all alike, C, = C, = €,; and if, 
also, all the segments of the rim are to have the same 
sectional area and are of the same material, C, = ©,; 
and P, reduces to W + W’. 

Furthermore, if W = W’, P, becomes 2 W, as we 
know from previous contributions to Engineering 
News (see references below). 





It may also be of interest to cali attention to the 
fact that the sum of the series (occurring on p. 234, 
Eng. News of March 22, 1894, and also on p. 72 of 
Professor Johnson's “Framed Structures’) 





sine+ sin2¢+sinda+.. + sinn 
n+1 n 
sin sin —— 
2 2 
is = 

a 

sin — 

2 


(see p. 296 Todhunter and Hogg’s Trigonometry). 


Sincerely yours, I. P. Church. 
Ithaca, N. Y., May 10, 1895, z 
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THE MBANING OF ELASTIC LIMIT IN STEEL 
SPBCIFICATIONS. 


S ‘The statement which I made in your issue of 
{po | 18, that when the term “elastic limit’” was us u 
' <pecification without qualification, it was generally 

and accepted to apply to the sca‘e beam elastic 
is the result of several years’ personal observa- 
in the steel mills of th's country. 
.ve seen all kinds of steel in general use tested by 
different imspectors working under the principal 
ent specifications of the day, and in no instance 
| seen the elastic limit taken in any other man- 

- shan by the scale beam drop, in the course of ordi- 

inspection. 

Vhat may have been meant by those who framed 
» specifications, I do not know; but it is apparent that 
e manufacturer and inspector transiated the elastic 

to mean the scale beam drop, and the tacit 
juiescence of the engineer for years has fixed the 

\n apparatus for determining the true elastic limit 
. pot a part of an inspector's outfit, neither is one fur- 

shed by the mill, and if an attempt were made to 
eject any large quantity of material by the use of 

i an apparatus, the question would, doubtless, be 
.. ted in a court of law. 

{ am aware that.the scale beam elastic limit is a 
funetion of the speed of the testing machine, having 
jamopstrated the same, as will be seen by reference 
, Table L, herewith. Knowing that the scale beam 
elastic limit ie a function of the speed, I do not permit 
iuy unusual proceeding in taking it. I ‘have recently 
been inspecting a large amount of material under 
“Cooper's Specification” for soft steel, which ts as 
follows: 

Ultimate stre' , 54,000 to 62,000 Ibs. Elastic limit, 


not less than 30,000 Ibs. Blongation in 8 ins., not 
less than 25%. Reduction of area, not required. 


It will be seen that in this specification the elastic 
percentage for the lower ultimate is about 55.6%, and 
for the higher ultimate only about 48.4%. Conse- 
quent!y no precautions whatever are necessary to get 
the required elastic limit. In Table IL. are given the 
average results of 54 tests, each made on a different 
heat of steel, and also the test having the lowest elas- 
tie limit and the one having the highest. The elastic 
limit percentage for the average is about 61.7%; for 
the lowest about 58%, and for the highest about 78.5%. 

These teste were made on an ordinary machine, in 
the ordinary manner, and at a mill that has no reputa- 
tion to make for its own steel, as it manufactures 
none, but buys in the open market. 

While the elastic limit is one of the most important 
functions of the steel itself, it is one of the least im- 
portant points in a specification, and may with safety 
be omitted altogether—in fact, often is. Of far more 
importance in a specification are the kind of steel, its 
chemistry, and, not infrequently, its reduction of area. 

In your issue of April 25 appears a ‘‘modern speci- 
fication” by Mr. Harry J. Lewis, of Pittsburg, accom- 
panied by an excellent set of notes, in which the above 
matters are given due prominence. 

In mentioning “reduction of area’’ I have touched 
upon another much disputed point, and I can best ilius- 
trate its value by: citing an instance that came under my 
personal observation. A lot of eyebar flats made under 
a strict specification had passed the specimen test 
“by a hair,” in every particular except the reduction 
of area; repeated tests failed to give anywhere near 
the required reduction, and the bars were put “in 
scrap’ as unfit for use; about this time a hurried 
order for a few bars of the same section was received, 
and as they were under a specification that required no 
reduction of area, and the rejected bars passed the 
other requirements, enough of them to fil the order 
were taken out of the scrap and shipped. 


Some of the recent specifications which have been 
issued, although based upon results previously ob- 
tained, have brought forth a storm of criticism upon 
every one connected with them in any way, and while 
they may never be generally adop‘ed, they mark a 
turning point in this line the value of which will be 
appreciated at no distant date. Yours truly, 

A. C. Cunningham, M. Am. Soc. ©. E. 

Wayne, Pa., May 2, 1895. 


TABLB L— Averages of Three Groups of Five Test« 
Each, Cut from Uniform Material, % in. Diameter. 
oe Tested at Different Speeds on the Same Ma- 

ne. 


a a = a 

Bs 2 “ = 2 

Some ee of _ 
g 234 58 ¢ a 
6 See + 5 s te..% 
5 Bw =) a 5 a~ & 

ins. Ibs. Ibs 

1 . wie © 40,600 G1300 88 BLO 
2 Ie 2% 44450 «2550 080.14 
3. \% «Bite 41200 6218 20.7 565 
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TABLE I1.—Average Results of Tests on 54 Different 
Heats of Steel, Showing Varying Ratios Between 
El.stic Limit and Ultimate Strength. 


~ ps a as 
) = ~ $ = 
oe oe 2 oe 
J = a -_ 2 a s 
ca e & sa » 2 
a 3s e te >. gs 
=es n o a@ " 
=3 = = 26 9S 
& & ~ == = = 
ins. Ibs. ibs. = % % 
% tol 36,200 58,640 28.8 57.9 61:7 Av. of 54 tests. 
He 32,500 56,140 30.5 57.3 58.0 Lowest elastic. 


5-16 47,080 60,000 25.0 55.9 78.5 Highest elastic. 


Sir: When Mr. George Thomson's new specifications 
were issued they were referred to me by the Potts- 
town Iron Co. I examined them carefully and made 
a series of tests on acid open-hearth steel, and on the 
results of these tests advised the company not to bid 
on any material subject to these specifications, as the 
elastic limit of 38,000 Ibs. was too high on a steel of 
58,000 to 65,000 Ibs. ultimate strength, and 26% 
stretch in 8 ins. I also suggested that either the 
elastic limit or per cent. of elongation would have to 
be modified. From that time on I have closely 
watched the working of these specifications with the 
following results: 

(1) I heard of the elastic limit being modified to 
34,000 Ibs., or about six-tenths of the low limit of ulti- 
mate strength. 

(2) Mr. Cunningham, in list of tests published In the 
“Tron Age ’ of Jan. 3, 1895, showed that 34,050 Ins. 
elastic limit would not be cause for rejection of the 
material * 

(3) The specifications of the American Engineering 
& Inspection Association were issued after these 
gentlemen had inspected several thousand tons of ma- 
terial under Mr. Thomson’s specifications, and they 
called for an elastic limit of on!y one-half the ulti- 
mate strength. 

I admit that, up to this point, it was only a busi- 
ness transaction between the mills and the engineer, 
but when on Feb. 28 the results of 71 tests were pub- 
lished in most of our engineering journals, and claims 
made that it was an easy matter to get this matertal, 
and that it was only the unreasonable steel makers 
who had objected, it became a very different matter. 

After waiting several weeks for some one to take the 
matter up, I asked the superintendent of one of our 
largest steel works if he would accept an order subject 
to Mr. Thomson's specifications, provided that the 
elastic limit should be taken by the extension of the 
test piece for each increase of 1,000 Ibs. in the load 
(the ordinary method used at Watertown). He re- 
plied: ‘‘No, we would insist on taking the elastic 
imit by the drop of the beam and in our own usual 
method"’’; in other words, he would “only bet on his 
own game.” 

The above is what led me to write the letter which 
appeared in Engineering News of April 18, in which I 
quoted largely from the specifications of the Ameri- 
can Engineering & Inspection Association, as I con- 
sider them in some respects the best that have ever 
been issued. I also asked their (the above assocla- 
tion’s) views as to the true elastic limit of this ma- 
terial, as it was current rumor that the article in your 
issue of Feb. 28 was from these gentlemen, and it 
differed so widely from their views, as given in their 
specifications, that I wanted more light on the sub- 
ject. 

I thank Messrs. Stowell and Cunningham for their 
full and complete answers to my letter in your issue 
of April 18, but before replying to them will give a 
few points on this important matter. 7 

In 1878, when I first started to inspect material, 
nearly all the testing machines were operated by 
hand power, and in taking the elastic limit we used a 
pair of dividers set with points about 8 ins. apart, 
One end being placed in a center punch mark, chalk 
was rubbed on the specimen and a line marked on it 
with the other end of the dividers. A load of about 
20,000 Ibs. per 6q. in. was then applied on the speci- 
men, the operator with the dividers carefully watching 





*Mr. Cunningham's statement wes as follows: 

“Interesting and instructive casés are found in the 
reports numbered 4, 6 and 12, in which failures to 
comply with the physical uirements will be found. 
In the first two, the low elastic limit and ultimate 
strength may be directly attributed to the low per- 
centage of phosphorus, but as the other properties of 
the steel were in excess of the requirements, and the 
quality was superior to that required chemically, it 
was decided to accept the material.” 

Cases referred to by Mr. Cunningham: 


Elastic Ultimate 
limit, Ibs. strength, Ibs. 
34,050 55,820 


Wii Gin pc etnineee “i . 

i Seanad a eaea henmeeneen 35,940 sa.2e0 
Me, a 
O 1. cebedeccerccccoucecesease «+ 36,100 57,310 
No. 3. ....0- Seseececnnecevacerees 360 57,080 
Wr nd geauseak wikws Woaeas «.. 38,000 58,810 
Wie Bieta si sicce’ pabcneecee - +++ 35,680 59,130 
$6 ccccceveccecccecesesesesess oa ao see 
Win. Cec cadens cacncsesdecsacunsan . 
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for any stretch of the test piece. If no stretch was 
observed, a higher load was applied, and when any 
stretch was observed, the whole load was taken off 
the test piece in order to see if any permanent set had 
taken place. 

The next step was to rely on the stretch, as 
shown by the dividers when the load is on, in order 
to save the time of running back. It was also ob 
served that the man operating the pump, or turning 
the hand-wheel on the screw machines, could tell 
when the elastic limit was reached by the additional 
number of strokes of his pump lever, or turns of the 
hand-wheel,required to bring the beam up for the sam 
increase of load. In all these cases the beam would 
drop when the elastic limit was reached. When stee! 
was tested by these methods, there was a much more 
decided drop of the beam. Gradually the method of 
taking the elastic limit by the drop of the beam. 
checked by use of the dividers, came into general use 
Some observers also used the cracking of the scale on 
the rolled surface of steel as a check on the drop of 
the beam. It has been shown that the elastic limit 
taken by the above methods agrees very closely with 
that obtained when the stretch is measured for small 
increments of load, by using delicate extensimeters 
and electrical contact. 

When the modern testing machines, driven by steam 
power, came into use they were operated at very slow 
speed and elastic limits taken by the drop of the 
beam, but in all cases the dividers were used as a 
check by the old operators who had used the hand 
machines. The results obtained in this way could be 
relied upon and agreed closely with the true elastic 
limit of the material. But the number of tests re- 
quired to be made in a day on one machine have been 
increased five or six times, and as a natural conse- 
quence much faster speeds are used in order to get 
out the work. Gradually a new set of men were put 
on to operate the machines. They had never heard of 
running the machine back to see if any permanent set 
had taken place in the test piece, and were instructed 
only in taking it by the drop of the beam, and to reg 
ulate the speed of the machine in a manner best suited 
to meet the sometimes unreasonable requirements 
on this point. They are now called upon to make from 
2) to 30 and even 40 tests per hour, and they do it. 
One man puts down the measurements and figures out 
the results for the manufacturer, another measures 
the test pieces and puts them in the machine, and 
runs it. If the machine has an automatic arrangement 
for applying the load on the beam, this man has a 
little spare time, but if he has to run out the weights 
on the beam he is kept busy all the time. The inspector 
generally has all he can attend to in putting down his 
measurements and using the slide rule. No one is 
provided to check the drop of the beam in taking the 
elastic limit by use of dividers or any other simple 
method, and as a result often it is not checked. I 
know of cases in which the test piece had stretcned 
3-10 in. at the elastic limit reported. In other words, 
by the present methods in use no reliance whatever 
can be placed on the elastic limits reported. 

Mr. Harry J. Lewis, in his article on soft steel for 
bridges, before the Engineer’s Society of Western Penn- 
sylvania, and given in your paper of April 25, states 
that in his specifications: 

The elastic limit has been placed at one-half the 
ultimate strength, which is somewhat low, in order to 
remove, as far as possible, any incentive to cold 
rolling, and this has not been found to result in any 
lowering of the quality of the material. The different 
ways of obtaining the elastic limit in the various 
mills make this the most uncertain of all the ob- 
served properties of the material, and it is, therefore. 
hardly advisable to make the requirements regarding 


it too rigid, except in special cases, when the mode 
of taking the observation should be definitely pres 


eribed. 

Mr. Cunningham, in his reply to my letter (Eng. 
News, April 18), states: 

The term elastic limit, unless qualified, is a trade 
nomenclature meaning the drop of the scale beam tin 
the testing machine. The term had this meantng 
when I inherited it from my predecessors. 

It is very unfortunate that Mr. Cunningham did not 
also recetve with this inheritance a statement of the 
conditions under which tests were made by his pre- 
decessors, and how they checked the elastic limit by 
use of the dividers. I can only say that the elastic 
limits we reported were as close to the true elastic 
limits as we could get with the means at our disposal. 
In this connection I would ask Mr. Cunningham if he 
or his representative checked by use of the dividers 
the elastic limits reported in the 71 tests referred to In 
Engineering News of Feb. 28. I should judge that 
no such check was used, since Mr. Stowe!l frankly 
admits in his letter (Eng. News, April 18) that he 
does not know how the elastic limits reported in these 
tests would agree with the true elastic limits of the 
material, if taken by the method used at Watertown, 
of course smaller increments of load than 1,000 Ibs. 
being used. 

The only material that I referred to in any way In 
my former letter was material subject to Mr. Thom- 
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son's specifications, and the modifications referred to 
are the instructions that Messrs. Cunningham and 
Stowell have received—l. e., to accept material with 
elastic limit down to 34,000 Ibs. per sq. in. ; 

My only object is to show that we are having re- 
sults that are not reliable foreed upon us through 
this and other journals, and it is the duty of every 
engineer when he knows such to be the case to cil! at- 
tention to it. I have not made these statements without 
first having thoroughly tested material which was 
reported by its manufacturer to have met the re- 
quirements of Mr. Thomson’s specifications and base 
my assertions on the results obtained. 

it would be of great Interest to have the views of 
some of Mr. Cunningham's predecessors on what they 
reported as the elastic mit of iron and steel. 

As this matter is also of great importance to the 
steel makers, some of them may also be Induced to 
give their views on this subject of exceedingly high 
elastic limits and ‘‘go-as-you-please methods of test- 
Ing.” 

I have not referred to the extensimeters used when 
more accurate work is required, as they are well 
known to all. Yours truly, 

Wm. R. Webster. 

3310 Hamilton St.. Philadelphia, April 29, 1895. 


(As a direct question fis asked of Mr. Cun- 
ningham jn the above letter, we submitted a proof 
to him, and append his reply as follows:—Ed.) 


Sir: The above very interesting and complete de- 
scription by Mr. Webster of how testing was done in 
1878 is a valuable addition to the history of this sub- 
ject. In 1887, at one of the prominent mills of Pitts- 
burg, the hand wheel was still used for producing the 
slow motion which determined the elastic limit, and 
continued to be used for some time thereafter. When 
increasing requirements caused this mill to purchase 
testing machine, in which the slow elastic 
limit motion was produced by power instead of by hand, 
the old and new machines were used alongside of 


a modern 


Aver Diversion 


— IED 


FIG. 28, PLAN OF TRACK SYSTEM SHOWING METHOD 
OF EXCAVATION ON SECTION C. 


by the older 
limits as 
eluded 
obtained. 

I should be as well pleased as Mr. Webster if our 
manufacturers would give us their opinion of “‘go-as- 
you-please” testing, and at the same time an opinion 
of “commercial inspection,’’ which has done much to 
foster this kind of testing. Regarding Mr. Webster's 
statements: He has been wrongly informed about Mr. 
Geo. H. Thomson having modified his elastic limit to 
34,000 Tbs. In his specification. His statement that 
Messrs. Cunningham and Stowell have been instructed 
by Mr. Thomson to accept material as low in elastic 
limit as 34,000 Ibs. is also, unfortunately, in error. We 
have received instructions to use our judgment about 
accepting material which differed slightly from speci- 
fled requirements, or in cases which we deemed worthy 
of consideration to refer the same to Mr. Thomson. 
The reports partially reproduced by Mr. Webster come 
under these heads. 

1 cannot understand why the Pottstown Iron Co. 
should refer Mr. Thomson’s specification to Mr. Web- 
ster with a view to bidding on material made under 
them. The specification definitely calls for acid open- 
hearth steel, and farther requires that the stee! shall 
be made ‘by the same mill that rolls it; these condi- 
tions, I think, effectually bar the Pottstown Iron Co., 
and suggestions for modifications would hardly be in 
each other for a considerable time, without any notice- 
able difference in the elastic iimits being observed. 

In Pittsburg and vicinity at this same time there 
several testing machines so sluggish and inert 
that it was only. by the use of the dividers that any 
elastic limit could be determined. The use of the 
dividers is not yet obsolete—in fact, they are used in 
almost every room to check doubtful 
and hand wheels and pumps on testing machines may 


methods were as near the true elastic 
could be obtained might have safely in- 


also that they were as high as could then be 


were 


testing cases, 


still be found. 
I do not think we have forgotten or lost anything 
iat was of vaiue in the older methods of testing; in 
reased accuracy and sens.tiveness in modern testing 


machines, as well as cumulative experience, has, how 


ever, rendered some of the former practices unneces- 
The that the limits obtained 


sary statement elastic 


order from them. In Mr. Webster’s close watch upon 
the workings of Mr. Thomson's specification, I judge, 
from some of his statements, that he has an entirely 
independent and separate case mixed up with it. He 
may be pardoned for this confusion, however, as we 
(Stowell and Cunningham) have been connected with 
both cases, which are somewhat similar. 

A former question having been repeated in a more 
definite form, I will state as follows: Had the elastic 
limit of the material in question been determined by 
a slow motion, produced with a hand wheel, and on a 
machine having a beam sufficiently sensitive to Iindi- 
cate an elastic limit, while it might have been more 
or less, I believe would have been substantially the 
same, Had it been determined by the use of dividers, 
it might have been almost anything. The elastic limits 
reported were taken by a well defined drop of the 
Scale beam, on a slow motion; they were observed by 
responsible and competent persons, and were not in 
any sense the result of a ‘“go-as-you-please” affair. 

Mr. Webster is quite right in endeavoring to protect 
the engineering public from deception. I think it 
unfortunate, however, that your and other technical 
journals should be accused of forcing deception upon 
their readers, and if such should prove to be the case, 
the high standing and untarnished reputation of the 
manufacturers who made the material in question, 
and under whose observation it was tested, would be 
a sufficient excuse for the acceptance of the reports 
Without question. 

For the information of those interested in the rela- 
tion of elastic limit to ultimate strength, I append a 
table of tests made on full-sized bars of acid open- 
hearth steel. The elastic limit in these tests was 
taken with a mercury gage connected with the 
hydraulic cylinder with which the bars were broken. 
Elastic limits determined in this manner are con- 
sidered, by most people, to be the most reliable and 
accurate that we have. 

The ass of material tested, on account of its size, 
hot finish, subsequent annealing, and excessive length 
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THE CHICAGO MAIN DRAINAGE CHANNE|. 


VIL. 
Sections D to A. 


Section D.—The contract for this section w: 
awarded to E. D. Smith & Co., Nov. 23, 1892, 


26.437 cts. per cu. yd. for glacial drift. 


When ¢! 


contract was awarded it was supposed that the »: 
terial was entirely glacial drift, but the work 
excavation showed that underlying the glacial dy 


was a very considerable amount of solid rock. ‘I! 


rock was first encountered in November, 1894, a), 
according to the latest estimates, amounts to 137,\i) 


cu. yds. 


The glacial drift excavation amounts 


1,877,251 cu. yds. No price has been definitely 
cided upon for the rock work, but in their estimn. 1. 
the engineers of the Sanitary District have allow 


$1 per cu. yd. 


The character of the glacial drift on Section D 
similar to that on Sections F and E, but somawh,. 


softer. 


In fact, like the contractors on thox> s 


tions, the contractors for Section D made claim: 
for a readjustment of price for taking out the na 

material, but this claim was not allowed by ‘ly 
Board of Trustees, and work was continued wit! 


out interruption by the contractors. 
ginning the section has been distinguished by ¢\) 
vigor and good management with which the work 
has been prosecuted. | 

Wheel scrapers and New Era graders and wag. ss 
were used to take off the top soil, and 
shovels loading into dump cars hauled by 
motives for removing the 


neath. 


Fig. 27 is a plan of the track syste ‘ise! 
for the steam shovel work, which shows very ciear!y 
the method of operation. 
of the Bucyrus Steam Shovel & Dredge Co.’s mak», 


From ‘he i 


tieam 
loev 


hard material wleyr- 


The steam shovels are 












Chicago & Calumet Terminal R.R 





FIG. 27. 


of test piece, would naturally give a lower elastic than 
the same material rolled into plates and angles, which 
are finished at a lower temperature, receive a greater 
percentage of work, and are not annealed. With a‘l 
the conditions being against the development of the 
highest elastic limit of this material, an elastic per- 
centage will be found that some engineers consider 
impossible, even in a specimen test. Yours truly, 
A. C. Cunningham. 
Wayne, Pa., May 16, 1895. 


Ratio of Elastic Limit to Ultimate Strength in 13 
Samples of Full-Sized Bars of Acid Open-Hearth 


Steel. 
Elastic Ultimate Elastic 
Size limit strength ratio, 
of test per sq. a sq. per 
bar, ins. in., lbs. n., Ibs. cent. 
30 WE swecccnntits igese 30,270 52,110 58.0 
ee eS ee ee 33,630 58,850 57. 
B90 Bie a cb « sedsins otis 32,740 54,480 60.0 
Ow Bok. Sic dvind cts Keowee 35,0380 57,490 60.9 
Bi AOE ic hiss clases oda 33,080 58,180 56.8 
8 x 15-16 . 35,220 58,010 60.7 
> 56.8 
56.7 
61.8 
57.0 
58.6 
60.8 
58.5 





A targe rock-crushing plant has been built on Mt. 
Tom, near Holyoke, Mass., by Mr. Geo. 8S. Colton. 
The debris resulting from the weathering of the hasalt 
cliffs on the mountain is so fine that it can be shoveled 
up and dumped directly into the crusher without pre- 
liminary blasting or breaking. A incline rail- 
way carries the crushed rock from the screening bins 


cable 


valley below. 


+} 
to the 


PLAN OF TRACK SYSTEM SHOWING METHOD OF EXCAVATION ON 
SECTION D. 


and some records of the work done by them cie 
given in the following table: 


“ an Cu. bevy 
Month. ts. er shift. 
UEAMINOL, BOOR oo 0 vcncvcesseas a 22 
October M Deeactey es oe es ee 7438 
November, wo. se eeeeeeee bs 46 338 
December, op ES PT aval os 823! 
December, “ ..... eles ekwee 20 504° 
January, OO! | UUs Seeks these 427 


‘ Loading into cars. ? Loading into wagons. 

For every month in the above table, except De- 
cember, the figures given are the average output of 
two shovels. 
loading cars as usual, 


wagons. 


In September one shovel of the Bucy-us 
No. 0 Boom type and one “Special Contractors” 
shovel were worked, making the excellent average 
per day worked shown in the table. 
of the same shovels per working day per shove! 
was 1,123 cu. yds. 
done on this section by the scrapers, teams and 
New Era graders. 
force of three graders and about 50 teams, working 
scrapers and wagons took out 42,338 cu. yds., and 
37,745 cu. yds., respectively. 
that taking all work together, about 40% of the 
total cost of labor is chargeable to excavation, a5 
distinguished from conveying the spoil from the pit. 

Section C.—At about the middle of this section 
‘he main channel enters the bed of the Desplaines 
River, which cuts across the route im an_ oblique 
direction, and follows it through the remainder cf 


In December two shovels were worked 
and one shovel loading 


The average 
Unusually good work as been 


In August and September a 


The contractors state 











a uly 4, 1895.) 





sn C, the whole of Section B and most of 
m A. This necessitated the river diversion 
el, which had been discontinued at the end of 
@ n E, being resumed and continued through 
' hree sections named. Not only was the exca- 
‘ » of a diversion channel necessitated on Section 


mM 
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of the dredge at work. At the right hand, or 
forward end, of the barge are shown the men di- 
recting the water jets with long poles. 

The two steam shovels used are of the Barnhart 
style, AA pattern, built by the Marion Steam 
Shovel Co., Marion, O., and their average outputs 





FIG. 29. VIEW OF HYDRAULIC DREDGE EXCAVATING MUCK ON SECTION C. 


C. but, owing to the location of the main channel, 

had to be excavated before any work could be 
lone on the main channel. In the very begin- 
ning, therefore, attention was directed toward op- 
ening the river diversion channel at the earliest pos- 
sible moment. 

The contract awarding the work to the Western 
Dredging & Improvement Co., of Chicago, Ill., was 
ratified by the Board of Trustees Feb. 1, 1893, and, 
according to its terms, the river diversion work was 
to be completed Dec. 1, 1893. Fig. 28 shows the 
relative location of the old Desplaines River bed, 
the new diversion channel and the main channel. 
Steam shovels loading into cars hauled up inclines, 
and scrapers and wagons, were used in excavating 
the river diversion channel. After completing the 
diversion channel a steam shovel was located at A, 
a track run from A to B, and the old river bed filled 
at B. Another shovel was located at E, and the 
material switched back to C and then run out to D, 
filling in the old river bed as shown. 

This filling of the old river bed being completed, 
the tracks were arranged very much as is shown 
by the full lines. The track C1 is swung across 
the channel into positions 2, 3, 4, ete., as the work 
progresses, while on the left hand the first cut is 
taken along the track C F, and the succeeding cuts 
by means of the switch FG. In addition to the 
steam shovels and dump cars hauled by locomotives, 
wagons, scrapers and wheelbarrow gangs were 
worked, taking out the soft muck of the old river 
bed, and at the west end of the section a hydraulic 
dredge was used for some time in the soft muck 
excavation. 

This dredge was somewhat of a departure from 
the type of hydraulic dredge commonly used in this 
country. Instead of a revolving cutter for loosen- 
ing the muck, a series of water jets was ueed. 
These jets were directed by hand, by means of long 
poles to which the nozzles were fastened, and were 
furnished with water by a pumping engine placed 
uear the front end of the barge. To take away the 
loosened material, a centrifugal pump, provided with 
a suction pipe, similar to those used on the ordin@ry 
hydraulic dredge, was used. This machine failed 
to give satisfactory results, although various changes 
and modifications were made from time to time. 
The water jets loosened the muck well enough, but 
n doing so it appeared to scatter it through the 
water so much that the pump could not suck it up in 
paying quantities. Various attempts were made to 
confine the material with canvas and by other 
inethods, but never were made to work succesefuily. 

The dredge was completed about June 1, and in 
August records of its work were begun. These show 
the following results: 


Ten-hour Cu. yds. 
Mortth. shifts. per shift. 
August, 1894 ove 289 


September, ‘ 





46 320 
October, . ass 311 
NOVO OR a Foster ceeaced 21 196 


per ten-hour shift worked for five months were as 
follows: 


Ten-hour Ca. yds 

Month. shifts. per shif:. 

Per shovel. 
August, UE ecb bc cdcdwan cade ene 493 
CIN SP <cvictstenheesede-aw 15* 820 
October, Te SASS COOMA aed oa 493 
MT " Livseceduddees tous 73 HOS 
et. 8". cncsacdaceneesdues eae oo 


*Channe! flooded by break in cross levee on Section B 
and work stopped, except for a few days. 

The total amount of excavation on Section C, 
according to the latest revised estimates, is 2,063,- 
653 cu. yds., and the price per yard is 23% ects. In 
the muck work, a prism considerably wider than 
the normal channel section had to be excavated in 
order to allow the construction of a revetment of 
hard material along the sides. The regular price was 
allowed for this extra excavation, but nothing was 
allowed for placing the revetment. Of course, the 
extra excavation was limited, the limit being a 
width beyond that of the normal section equal to 
five times the depth of the muck above the hard 
material, providing hard material was not encoun- 
tered before this width was reached. 

Sections B and A.—The route of the main chan- 
nel, which intersected the channel of the Desplaines 
River on Section C continues in the bed of that 
stream entirely through Section B and for the 
greater part of Section A, and the method of work 
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A 1,789,038 cu. yds. of glacial drift at 30% cts. per 
eu. yd., and 4,188 cu. yds. of solid rock at SO cts. 
per cu. yd., making the total cost of the two sec- 
tions, including subsidiary works, $1,398,859. The 
original contractors were L. D. Connor & Co., who 
signed the contract in February, 1893, but on Oct. 
25, 1893, the senior member of the firm assigned 
the work to his partners, who continued it under the 
firm name of Heldmaier & Neu. 

Before any work could be done on the main chan- 
nel it was necessary to complete the river diversion 
channel, and accordingly excavation was first be- 
gun here. Nothing beyond the ordinary was en- 
countered in this work, but when it came to con 
structing the levee between the river diversion and 
main channels, it was found that for practically the 
whole length of Section A it must be done through 
a marsh having a depth of from 10 ft. to 20 ft. of 
soft muck. Hard material for this levee could be 
secured from the main channel on Sections A and 
B only by long hauls and for a limited distance, and, 
in view of the large volume of material required, it 
trestle along the 


was decided to construct a pile 
line of the proposed levee, and fill it in 


with earth 
from Section 1, and also from such parts of Sec 
tions A and B as it could be obtained. This tres 
tle was built in the fall of 1893, and the work of 
filling was prosecuted more or less vigorously 
through nearly the whole of 18%, being completed 
in the autumn of that year. 

Meanwhile, in October, 1893, two hydraulic 
dredges were put in operation on the main channel. 
The method of operation has been to take out a 
prism of the soft muck enough wider than the nor 
imal channel section to allow the construction of a 
hard material revetment on each side. In fact, 
the stipulations for this character of work on A 
and B were exactly as already described for Sec 
tion C 

The two dredges were practically alike, exeept in 
minor details, consisting of a substantially-built flat 
bottomed barge, carrying the necessary pumping and 
eutting machinery. From the front end of this 
barge a ladder, hinged at its upper end to swing up 
and down in a vertical plane, extends down into 
the water and supports the suction pipe of a centrifu 
gal pump. This suction pipe has a vertical telescopic 
joint at its upper end, and a revolving cutter of 
steel at its lower end. The office of this cutter is 
merely to attack and loosen the materia] in its 
path, so that the pump can act on it. It is operated 
by an independent engine. From the centrifugal 
pump the discharge pipe, supported by a line of 
barges, extends to the discharge basin. At the 
rear end of the barge is a vertical spud, which, 
when the dredge is working, is driven down jnto the 
soft bottom. On this spud, as a pivot, the barge is 





FIG. 30 VIEW SHOWING LEVEE OF DISCHARGE BASIN AND HYDRAULIC DREDGE ON 
SECTION A. 


adopted is to excavate the soft material with hy- 
draulic dredges, and then unwater the sections and 
use steam shovels and other methods of dry exca- 
vation for the hard material. The revised esti- 
mates give for section B 1,789,088 cu. yds. of 


The accompanying illustration, Fig. 29, is a view glacial drift at 27 cts. per cu. yd., and for Section 


swung back and forth by means of ropes attached 
to the opposite banks of the stream. The cutter 
thus has a vertical movement and a_ horizontal 
swinging movement, and, as it rotates in a single 
direction only, makes an undercut on its forward 
swing and an overcut back, gradually cutting a 
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swath, so to speak, through the soft muck, The 
swinging ropes, spuds and all other mechanism are 
operated by power. Detail drawings of one of these 
dredges were published in Engineering News of 
Sept. 6, 1804. 

The soft muck on which the dredges have worked 
overlaid the hard glacial drift to a depth varying 
from a few inches to 24 ft., the top of the hard 
material being very uneven, sometimes deep pockets 
of muck being found close to broad shallows. Ex- 
cept, in the low water river bed, the uppermost 1% 
ft. to 2 ft. of the muck is a solid crust held together 
by roots and weeds, and floating on the softer ma- 
terial beneath. These roots caused the dredges 
some trouble, as did also the uneven surface of the 
hard material beneath, but the ehief difficulty arose 
in keeping the levees inclosing the discharge basin 
intact. The accompanying illustration, Fig. 30, 
shows ove of these levees, with the discharge basin 
at the right and the channel with the dredge at 
work in it on the left. The levees were built of the 
upper crust of the muck and layers of hay, and 
were from 10 ft. to 15 ft. high. Time and again 
they were undermined by the muskrats or sunk jnto 
the soft muck and had to be rebuilt, 

The channel cut by the dredges varied from 330 
fi. to 420 ft. in width, and comprised all the soft 
material to within 18 ins, to 2 ft. of the hard glacial 
drift. The greatest depth cut to was 264% ft. and 
vecasionally the hard material was cut into, the 
pump throwing out many boulders from 8 lbs. to 15 
ibs. in weight, through 2,800 ft. of pipe. The great- 
est elevation at which material was discharged was 
L5 ft. above the surface of the water. Ordinarily 
ibout 25% of the discharge was solid matter,although 
this varied from 80% to almost nothing. The spe- 
cifie gravity of the material was about 1.1 im- 
mediately after being deposited, and about 1.5 after 
a couple of weeks’ exposure to the air. 

The performance of these dredges was very satis- 
factory, the two excavating 1,538,387 cu. yds. in 
SS214 shifts, or 1,731.9 cu. yds. for each per ten- 
hour shift. For single days, of course, the ca- 
pacity was much greater than this, running up to 
7,000 cu. yds. per ten-hour shift. Usually the 
dredges worked twelve-hour shifts day and night, 
one bour’s shut down for repairs, moving of dredges, 
ete., aS an average, corresponding to one hour’s 
work. All the dredge work was completed in 1894, 
and the dredges removed from the channel: 

The dredging of the soft material on Section B 
was finished some time in July, 1894. Immediately 
after a levee was constructed across the channel 
and pumping began, laying dry the upper half of the 
section. It may be noted in passing that this levee 
failed Sept 11, flooding Section C, as already 
stated. By the last of October, 1894, the section 
was dry enough to lay railway and steam shovel 
iracks, and during November and December, 20,838 
cu. yds. and 57,820 cu. yds., respectively, were 
taken out by steam shovels, scrapers and other 
methods of dry excavation, 

During the present year work has been in progress 
pumping dry the remainder of Sections B and A, 
and preparing to excavate the hard material, A 
quite extensive excavating and conveying plant is 
being erected on Section A, but at present the plans 
are not sufficiently completed to enable an accu- 
rate description, It may be stated, however, that 
the excavation will be done with especially designed 
steam shovels built by the Vulean Iron Works, of 
Uhicago, and that a modification of the bridge con- 
veyor will be used to convey the material to the 
bauk. A description of the system will be 
xiven in a future article. 

We are indebted to the several contractors and 
to the engineers of the Sanitary District of Chi- 
cago for much aid in securing the information from 
which this article has been prepared. 


spoil 


THE TDHHUANTEPEC RAILWAY. 

In our issue of June 6 mention was made of the 
ratification by the Mexican Congress of the contract 
made by theExecutive with Messrs. Samuel Herman- 
os & Co., of New York and Mexico, for furnishing 
rolling stock, bridges, lighters, tugs and other equip- 
ment for the Tehuantepec Railway, to the value of 
$3.000,000. Messrs. Hermanos have furnished us 
with some notes upon this new route between the 
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east and west coasts of North America, and from 
them we make the following extracts. 

The’ Tehuantepec railway enterprise has met 
with 60 many misadventures in the past that many 
of its present promoters believe that the outside 
world is quite unconscious of the real value of this 
now practically completed line of transport. As 
showing the shortening of sailing distances between 
some of the principal ports of the world, as con- 
trasted with the route via the Panama railway, 
the following table is presented, compiled from the 
Board of Trade returns of the U. S. Treasury: 


Via Pan- 
ama R. ht. 
miles 11,646 miles 
* Auck.and .... . - 9,313 * 
” * Melbcurre.... 11,066 ‘ ve 
“ “ Honolriu 6,566 - 
“« San Francisco. 4,925 ms 
Liverpool and * 2 ee - 
New Orleans * “ oo an ” 
” * “ Auckland..... és 


o “ 


Via Tehuan- 
tepec R. R. 
New York and Hong ‘Kong.. 11, 
or oe 9 345 


* Honolulu..... 5,204 sf 
Liverpool and Yokohama.... 1 “ 
- ** Melbourne... 14,435 “ 
“ “Auckland 12 “ 
* Honolulu 9,805 - 

In short, if a comparison is made with the 
‘Tehuantepec R. R. on sixteen of the main routes of 
commerce between the East and West, it will be 
found that the total saving by this route is over 
25,000 miles. 

It is understood that Messrs. Samuel Hermanos 
are negotiating for the work of dredging the ter- 
minal harbors at Coatzocoaleos and Salina Cruz, 
and for constructing wharves and jetties on each 
side of the coast. As it is possible that much of 
this work will be executed by American capital 
and enterprise, a short sketch of existing conditions 
will be interesting. 

The terminus at the Gulf coast is at the mouth 
of the Coatzocoalcos River, which has a watershed 
area of about 6,500 sq. miles. This river enters 
the Gulf between two headlands; one formed of 
sand dunes and the other of solid rock rising about 
60 ft. above tide level. At the present time a bar 
at the mouth of this river prevents the crossing of 
vessels drawing more than 11% to 12 ft. of water, 
but a rise in the river or continued flow of fresh 
water cuts a deep channel through this bar at cer- 
tain seasons. As now planned two parallel jetties 
are to be built out, 4,500 ft. long and 300 ft. apart, 
extending to water 24 ft. deep. The permanent 
structures are to be built entirely of rock. It is 
proposed to build a wharf parallel to the shore, and 
about 2,000 ft. long, made of creosoted piles, or 
of steel. As the bank is steep, this wharf need not 
be more than 100 ft. wide to reach deep water. 

On the Pacific coast a breakwater of broken 
stone will be required, with a coping of concrete 
blocks. On this side there will be little or no dredg- 
ing, as there is at all times a considerable depth of 
water. What is mainly demanded is the construc- 
tion of a harbor designed to protect shipping dur- 
ing the prevalence of the strong winter “northers.” 
The estimated cost of the jetties and auxiliary work 
on the Gulf coast is $2,250,000; and the proposed 
terminal wharf, with its warehouses, tracks and 
hydraulic plant for handling goods will cost about 
$360,000. The work at Salina Cruz, on the Pa- 
cific side, will amount to about $3,085,000, or a 
total for both sides of $5,695,000 in gold. The 
general terms of the contract and conditions of 
payment are not stated, but Messrs. Hermanos 
suggest that those interested study the present 
financial condition of Mexico, after 15 years of 
absolute political tranquillity, during which time 
12,000 miles of railway and 20,000 miles of tele- 
graph have been constructed. ‘They believe that 
the outlook will be found highly satisfactory, and 
the work very remunerative on the terms to be 
offered. 

INTERNATIONAL RAILWAY CONGRESS. 

The fifth meeting of the International Railway Con- 
gress, held in London, was formally opened at the 
Imperial Institute on June 26, about 800 delegates be- 
ing present, representing the railways of 50 countries. 
The opening address was made by the Prince of Wales, 
who referred to the enormous railway mileage of the 
United States and to the development of railways 
in India and the British colonies. Mr. Dubois, Presi- 
dent of the Congress, and Mechanical Director of the 
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Belgian State Railways, replied to the address 

welcome. He was followed by Mr. James Bryce, Pres 
dent of the Board of Trade and author of “The Ay. 
ican Commonwealth,’ who stated in the course of hb 
speech that, in regard to the United States, the dels 
gates at the Congress might learn a great deal ther 
from in regard to electric traction, and they would } 
able also to obtain a vast amount of interesting da 
from the delegates controlling the great railway sy. 
tems of that country, which were brought intu fr 
quent and sometimes delicate relations with the civ, 
authorities whose districts these railways traverse; 
and whose prosperity thereby was materially {,, 
creased. In the evening Mr. Bryce gave a recepts, 
at the Foreign Office to the members of the Congress. 


DETROIT MEETING OF THE AMERICA\ 
SOCIETY OF MECHANICAL ENGINEERS. 


The 3ist meeting of the American Society of M. 
chanical Engineers was opened at Detroit, Mich., Jui. 
25, with the President, Mr. E. F. ©. Davis, in ¢)). 
chair. Three papers were presented for discussiv:, 
at this session. Under the title of “The Old anu 
the New,” Mr. Robert Allison gave an entertaininy 
description of the machine shop practice of a ha‘! 
century ago, detailing briefly the difficulties in i. 
way of hand tools and crude machines which bes- 
the millwright in his work of building the power ma 
chinery of those days. Attention was called to th, 
comparatively good work done by the machinists «+ 
these early times, to the very limited means of 0} 
taining information regarding the practice of brothe: 
engineers and profiting by it, and to the crude plans 
made. with chalk or pencil on boards, which served 
as the working drawings for the designer and mu 
chinist. 

Written discussions were contributed by Messrs 
Samuel Webber, Wm. E. Worthen, and Olin Seott 
and a brief verbal discussion followed, in which sey 
eral members took part. In the main these discussions 
were reminiscent of the experience of the older mem 
bers in their early engineering practice. The discus 
sion was followed by the reading of the papers on 
“A New Form of Sterilizer’ and “A Portable Disin 
fecting Plant.” 

The first-mentioned paper was presented by Mr. A 
M. Goodale, of Boston, Mass., and described a steri! 
izer designed by him for use in a large hospital. 
Briefly, this apparatus consisted of a \%-in. boiler plate 
cylinder 36 x 24 ins., in which were placed trays fo: 
holding the clothing and dressings used. These trays 
were surrounded by about 200 ft. of %in. steam pipe, 
and the necessary doors, thermometers, dr:ps, etc., 
attached to the shell. In operation steam is first ad 
mitted to the pipe until the temperature is raised to 
about 170°, and then live steam admitted into the 
shell at a pressure of from 25 to 30 Ibs. for about 
20 minutes. The admission of steam to the shell is 
then stopped, and the materia] is dried by means of the 
steam pipe. 

There was no discussion on this paper, and the 
paper on “A Portable Disinfecting Plant,”’ presented 
by Mr. W. H. Francis, of Philadelphia, was read. 
This consisted of an apparatus for subjecting the 
material to be disinfected to steam heat and a sul- 
phur fumigator, both carried on wagons, so as to be 
easily transported from place to place. No discussion 
Was presented on this paper, and the consideration 
of topical questions was taken up. 

The first question presented was: ‘Can it be made 
practicable to design a machine which shall unite the 
meritg of both the milling machine and the planer? 
Is not this problem a paradox in machine construc- 
tion?’’ 

Mr. Henry B. Binsse presented a written discussior 
which, !n substance, argued that the milling machine 
was not an economical machine as compared with the 
planer for general shop use. It was only wheu large 
nunf@ers of a single article had to be made that the 
milling machine could be used advantageously. He 
also considered that for large or medium size work 
the miling machine was not economical. 

Mr. Wm. Kent thought that there was another side to 
this question, as he knew of cases where the milling 
machine was used largely for general work. As to 
the question of the construction of a combination 
milling machine and planer, he called attention to the 
ordinary longitudinal and rotary wood planers, the 
first of which operated Like an iron planer and the 
second like a milling machine, and both of which did 
the same kind of work. 

The next question taken up was as to what system 
of filtering oil having fine particles of metal in sus- 
pension kad been found most successful. The Secre- 
tary read a statement, rent in by some one who d'd not 
give his name, who stated that he used an apparatus 
consisting of a large and a small pan. The small pan 
was set ‘nside the larger pan on blocks, and across it 
were laid two wicks sagging down into it a#d with 
their ends hanging over its edges down into the 
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yer pan, The oil is placed in the smaller pan, Is 
awn into the wicks by capillary attract:on and drips 
1m them into the larger pan. This closed the dis- 
ission and the members adjourned to enjoy a culla- 
, and a social hour in conversation. 

two sessions were held Wednesday, both of which 

ore devoted entirely to the consideration of the re- 

rts of special committees and the reading of pro- 
ssional papers. At the opening of the morning ses- 

1» a communication was read by the Secretary ask- 

that the Society appo-nt a committee to work 
ith committees appointed by the Fire Underwriters’ 

..<ociation and the Architectural League of New York 

y. in conducting a series of tests on various kinds 

fireproofing. The communication stated that it was 

posed to construct a room of steel framework fire- 

yofed with various materia's and subject it to a 

vere fire test by burning a large quantity of fuel in 

On a vote of the meeting it was decided to ap- 
int such a committee. 

Mr. Gus. Henning then presented the report of the 

mmittee on Standard Tests and ‘Methods of Testing 

Materials. ‘This report was merely a statement of 

ue progress of work, referring especially to the tests 
peing conducted by the committee on cast iron. As 

1» results of tests were given, we defer any descrip- 
on of the different qualities of iron tested until 
such results are available. 

In connection with this report, Mr. W. J. Keep, one 
/f the members of the committee, presented two 
juonographs relating to tests on cast iron made under 
u's direction at the Michigan Stove Works, at Detroit, 
Mich. The first of these monographs described a 
series of tests made on the transverse strength of 
-ast Iron bars varying from % in. x 12 ins. to 4x 24 
ius., and the second gave an interesting study of the 
molecular Changes in cast iron due to varying tempera- 
tures. An abstract of these papers and the discussion 
following them will be given in a future issue. 

The next report taken up was that of the special 
Committee on Standard Gages for Sheet Metal, Wire, 
Etc. The substance of this report, together with an 
illustration of the form of gage recommended, was 
given in the report of the proceedings of the Rail- 
way (Master Mechanics’ Association in our last issue, 
and no further description is necessary, except to say 
that the gage gives thicknesses in thousandths of an 
inch. Following these reports was a paper by Mr. 
F. W. Dean criticising the Society’s standard code of 
reporting boiler tests, which was adopted some ten 
years ago. 

Mr. Dean considered that for comparing different 
boilers, the statement of evaporation per pound of 
combustibie was of little value, unless the physical 
and chemical characteristics of the coal were care- 
fully considered. With properly selected fuel a poor 
boiler might be made to show better results than a 
good boiler with inferior fuel. To show the true 
value of a boiler as a generator of the possible heat 
in the fuel and as an absorber of the heat generated, 
independent of the quatity of the fuel, its efficiency 
must be determined. ‘The efficiency of a boiler is the 
ratio between the total heat which any given coal 
could generate by complete combustion and that part 
of the heat which is actually absorbed by the water 
heated and steam generated. The efficiency is deter- 
mined by knowing the number of heat units that a 
pound of the coal used will give out when burning 
under perfect conditions, and the number of heat 
units that the water evaporated has received. There 
are two methods of obtaining the heat value of coal: 
(1) by: the calorimeter test, and (2) by chemical analys's. 
As most engineers desire a chemical analysis of the 
coal anyway, it will save expense to adopt the method 
of analysis for determining the heat value. Wherever 
there is an economizer a boiler trial should in general 
include a determination of its effect. The statement 
in the present code basing the commercial horsepower 
unit on 100° F. and 70 Ibs. pressure should be changed 
to 212° F. 

It is of great importance to determine the unit for 
comparison on an efficiency basis. It would be com- 
mercial if the efficiency on coal were taken, but this 
would require picking out unconsumed coal from the 
refuse, and would assume that equal percentages of 
unconsumed coal fell through the grates in diferent 
eases. It is therefore best to use the efficiency based 

on combustible, thus: 
Efficiency = 
Heat usefully absorbed from 1 lb. of combustible 
‘Rec kcdhiaccelpeaieenasipe bane tepecbiiicnenertianennanria beast uiatitaniecmcipasennsi 


eat value of 1 lb. of combustible. 

This also is the quantity on which the guarantee 
should be based, and the contractor should have the 
following clause in h's specifications: “We guarahtee 
that our boiler will give an efficiency of —% referred 
to combustible consumed on a test of — hours’ dura- 
tion.” 

In conclusion, Mr. Dean presented a code of rules 
drawn up on the lines suggested. 

Mr. Geo. H. Barrus presented a written discussion, 


aud several of the members preseut also discussed 
various features of the paper and the present code ui 
rules. Mr. Barrus stated that it had veen uudersioud 
for a loug Ume that the evaporative performance of 
a bu.ier, eXpressed iu terms of walter evaporated por 
pouud of coal, or even per pound of Cumbustivie, lur- 
uisued uo -udeyuate idea of .is ellic.eucy as a sleaul 
Senerator, Uuieos sume kuow.euge Was lad of the geu- 
etal Cluracter of the fuel to wWuicw it related. Byeu 
wit such kuowledge te inuloriulou Was Ulsalsfac- 
tury, oOWing to Lue Wide Variaiivu in ihe 


Va.ue of ut- 
fereut cous of nouiiua.iy the sdume cidss. 


‘kins Whv.e 
quest.ou bad been grauuaiy assuming definiie suape, 
uulil it is BOW pracl.caLy eellied Dual Uliess Lie Cu.ur- 
ie Va.ue vf Lue uel used vi u DuLer Lest .s KuOWU by 
actual trial, and tue re.alioud bDelWeen Lie eal ULLiZzeu 
by Wwe bower aud Lhe lolal Deal of culbustun of tue 
Cuda. is uscerlalued, uo resdalie .ufuraluon «2 Ulidilied 
as lo Lue real perlurmauce Abe Weiu-work ler “elu 
cieucy”’ cluracierized Lue reiaueu meted, bul Lis tera 
Mad uot bee appaed lu Ccoummul pariance tu Dulier- 
work ublil recenl.y. Abe Waller bau grown inlo sume 
importance ib 4 coullercidi Way, S.uce CUliracts luc 
buLers Were al We preseudi Lime velug eXecuced in 
wWuicu tie Cuuipeusdlivu Was bused ou ue percenlage 
uf “ellicieucy’’ alid.ueu, Wuere Lurmer.y 1, Was based 
vl the aliouul of Wadler evaporated Wilu a give Aiud 
vf coal, de disagreeu Will Mr. Veau in recummendug 
4 CHCULCHl Adiyss Lue Uelerull.ug the heal Vase of 
cOai, aS AL piuced Liat very ildpurtunt part vf lue 
Work oUlside Lue culilru. of ile euy_neer, 


du tue ora. U.scCUssiuu Wilicu Iuuuwed, Prof. D. 3. 


Jacobus, huvl. W. tiuut, Jus. C. #latt aud viuers up- 
ueid Mr. Vean in lis siaiement tual the present coue 
vi bo.ier less ueeued revis.ug, aud if Was Vuled tual 
4 CUWDUL Lee be uppoilted lu draw up a Lew cude vf 
ruies Lur reporiiug vu.er tests, ald submit 
tue Society. 

due uext paper read Was by Prof. De Vo.iseu Wood, 
and described sume eXperimeuis Wade to determine tue 
emec. of beat vu the Leusiie strengiu of cron. ‘Tesi 
Were first wade ov bars of co.d iruw to determine its 
sirengia uuder LorWdd. Cold. ious, aud Lleu s.Wilar bars 
of exucliy the sume s.ze were heated to a red beat aud 
subjeclieu lv 4 siress eyuUul tu vue-lifth the streugth in- 
d.cated by the lirst tests, aud aliowed to cool, sume in 
water aud o.uers in air, it Was Ut apparent that tue 
maunuer vf covliug Wade auy dilfereuce .u tbe ustimate 


them tly 


strength. ‘Lue six pieces gave we folowing resu.is: 

Maximum sirength ........... 51,330 lbs. per. sq. in. 
AiilmumUuu = scccccees 46,440 * = ” 
Mean vf the aX specimens... avo “* ad * 


Four specimens were heated in a similar wauuner, 
thuugu sume of them were made somewhat hotier, 
aud subjected to a uniform stress of 5,700 ibs., being 
abuul oue-quarcter the sireugth indicated by the twu 
lirst specimens, and the stress continued for about 15 


minutes. They were afterwards broken cold, with the 
follow.ng results. , 


MIE cc cedccscccdcasecws -- 51,1580 Ibs. per sq. in 
DOAMAMBGER ccccccccccccssesccee 2 = = 7” 
Mean of the fuur.......... wea u26 ** * - 


The wean results ind:cated that there was a slight 
diminution of strength by stretching iron when hot, 
but if the stress did not exceed ove-quarter of the ui- 
timate strength, the loss of strength was scarcely more 
than 144%. ‘The results indicated that unless there 
be a perceptible elongation while hot, the specimen 
Was not weakened by the treatment. ‘Thus, one specl- 
men elongated 0.23 in. for a length of 5 ins., under a 
stress of 5,700 Ibs., another 0.28 in. for the same 
length, under a stress of 4,200 lbs., and still another 
0.32 in. for the same leugth and stress as the former 
ones; and these were the only specimens which broke 
at less than 50,000 lbs. per sq. in. It is probable that 
these were hotter than the others when the stress wae 
applied, as the eye was the only guide for determining 
the degree of heat. 

Mr. Gus. Henning discussed the paper briefly, stating 
that all that the tests showed was that a large bar 
was stronger than a smaller bar. 

This was followed by a paper entitled, “The Effect 
of Length of Specimen on the Percentage of Ductility,” 
by Prof. R. C. Carpenter, of Cornell University. This 
paper described a series of tests on round and flat bars 
of iror made to determine the feature given in the title. 
In brief, the general conclusiony from the experiments 
were: (1) that a standard size of specimen is necessary 
in order that the percentage of ductility shall have 
any definite value; (2) that the ultimate strength of 
specimens of boiler steel or of homogeneous wrought 
iron, for specimens between 2 ins. and 8 ins. in length, 
is independent of the length of test specimen; (3) 
that measures of the percentage of elongation taken 
at the instant of maximum load are more uniform than 
percentages of ductility taken in the usual manner 
after rupture had occurred; (4) the percentages of 
elongation at maximum load are in every case leas 
than percentage of ductility taken after rupture, for 
specimens 2 ins. to 8 ins. in length, but they are more 
nearly equal as the specimen is lounger. 








A short paper by Mr. W. A. Gabriel describing a new 
form of T-square and ‘ts mountings followed, and 
then Prof. R. C. Carpenter read a paper entitted “Force 
Required and Work Performed in Driving and Pulling 
Cut and Wire Nails."’ Nails were driven into pine by 
means of a uniform pressure, and the driving force 
measured at each \& in. of penetration. In pulling them, 
similar measurements were taken. The results of the 
tests showed: 

(1) that very much more force is required to drive a 
cut wail a given distance than a wire nall; (2) 
more force is required to start a cut nail generally 
than to drive it, and that it invariably starts much 
harder than a wire nail; (3) the work in inch-pounds per 
nal required in driving cut nails is much more than 
that in driving wire nails; (4) the work in loch-pounds 
‘n pulling cut nalts ie about equal, sometimes less and 
sometimes greater, per nail than that for pulling wire 
nails; ) the max:mum force per pound in driving or 
starting wire nails is more nearly equal to that of the 
cut nails than when estimated on the basis of that of 
a single nail, but it is still less; (6) the work, in 
fvot-pounds, per pound of wire nails, required for driv- 
ing is less than that required for the cut nail, and that 
for pulling is considerably more; (7), the relative effi 
«ency, which is here considered as the ratio of the 
work of pulling to that of driving, is much lighter for 
the wire nail than for the cut nall. 

In making experiments it was noticed that the cut 
nail bruised and broke the fibers of the wood, princi- 
pally at the end of the nail, where as the wire unall 
simply crowded them apart, and probably did not move 
them much beyoud the point from which they would 
return by elastic force, and hence the nail would be 
grasped much stronger per unit of area of surface by 
the wood. Presenting less surface, 
however, less resistance to starting. 

To see what the effect of change of form would be, a 
number of tenpenny cut nails were sharpened on the 
point by grinding to an angle of about 30°, so that the 
fibers in advance of the nail would be thrust aside, and 
not bru'sed and broken. This served to increase the 
holding power, over the cut nail of ordinary shape, 
about 50% ‘in starting force and about 30 ‘on work 
of resistance to pulling. 


thal 


there would be, 


There was a brief discussion of this paper by Prof. 
R. H. Thurston, calling attention to the results of the 
tests and the advantage of observing them carefully 
in many classes of work. 

The next paper read was by Prof. W. F. M. Goss, 
of Purdue University, and described various kinds of 
friction brakes used in the laboratories of that institu- 
tion. The only discussion was by Prof. D. S. Jacobus 
who described a simple form of rope brake so ar 
ranged that any degree of friction could be secured by 
a hand screw and a platform scale. 

Mr. Edward J. Willis read a paper describing a 
planimeter devised so that the horse power could be 
read from indicator diagrams. This was briefly dis 
cussed by Prof. D. S. Jacobus, who stated that the in- 
strument would be found very useful in making rough 
ecslculations at intervals during a long engine test 
when one wished to know about what the engines 
were doing during the test and before the final records 
could be worked up. 

Prof. R. C. Carpenter then read a paper describing a 
simple form of coal ca‘orimeter used at the laboratories 
of Cornell University. In a brief discussion, Mr. Gus. 
Henning referred to the trouble had by the collection 
of air above the water in the ‘nstrument and suggested 
that ‘the water be admitted at the bottom of the cham- 
ber and the top of the chamber be made dome-shaped 
instead of perfectly horizontal, so that the air would 
more readily escape. 

Tests made to show the distribution of moisture in 
steam flowing through horizontal pipes were then de- 
scribed ‘n a paper by Prof. D. 8S. Jacobus, of Stevens 
Institute. These tests were made to determine 
whether, as previous experiments had indicated, the 
greater part of the moisture ran along the bottom of 
the pipe in a small stream. It was found that this 
was indeed the case, at least with the conditions pre- 
vail‘ng during the test. The test showed that after 
steam had passed through 8 ft. of horizontal 3-in. 
pipe, % of the entrained moisture, or over, could be 
drawn from a \%-in. pipe leading from the bottom of 
the 3-in. pipe, for quantities of moisture as high as 
8% and velocities as high as 25 ft. per second. 

The moisture was thoroughly ming!ed with the steam 
before entering the 3-in. pipe. The apparatus was sv 
arranged that the great part of the moisture was {niti- 
ally near the top of the pipe, eo that it had to fall 
through the steam during the time taken to travel over 
the space of 8 ft. The theoretical time required for a 
body falling freely in space to travel from the top to 
the bottom of the pipe is about % second. Hence, 
the maximum initial horizontal velocity that such a 
body could have and reach the bottom in a horizontal 
space of 8 ft. would be 64 ft. per second. 

It appears from the experiments, therefore, that 
for the particular set of conditions which ex'sted, 95% 
of the moisture can be gleaned from the bottom of » 
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pipe, if the velocity of the steam is % that correspond- 
ing to the theoretical velocity already menioned. For 
a velocity of 20 ft. per second, or about % the theo- 
retical velocity, 08% of the moisture was drawn from 
the bottom of the pipe, for quantities of moisture as 
high as 10%. For a velocity of 43 ft. per second, or 
7-10 of the theoretical velocity, about 60% of the total 
molsture was drawn from the bottom of the pipe, and 
at % of the theoretical velocity about 90% was drawn 
out, 

It cannot be said that these ratios will apply ‘to all 
cases, and for this reason additional tests are to ve 
inade to determine the effect of increasing the length 
of the horizontal pipe. 

A special series of experiments was made, in which 
a horizontal plate was placed about % in. above the 
bottom of the 3-in. pipe, and over the %-in. pipe lead 
ing to the calorimefer. The plate was arranged so 
that all the moisture which collected under it would 
run Into the calorimeter. The object of introducing 
the plate was to collect all the water which was near 
the bottom of the pipe, so as to determine to what 
extent a nozzle, simply tapped inio the bottom of the 
pipe, would remove such moisture. The results of cor- 
responding tests, with and without the plate over the 
calorimeter nozzle, were about which indl- 
eated that a connected that its inner end 
flush, below the bottom of the pipe, 
would practicaly all the moisture which 
flowed near ‘the bottom of the pipe. 

Prof. R. ©. Carpentier stated in discussion that ex- 
periments conducted by him had shown practically 
the same resuits as those described in the paper. 

With this discussion 
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remove 


the business of the convention 

for the day was closed. In the evening the members 

und their friends attended a reception given by the 

eltizens of Detroit at the house of the Detroit Club. 
Thursday's Session. 


Only oue session was held on this day, professional 
read and during the 
The tirst paper presented was a long mathemati 
of Tremont turbine by Prof. De 
There was no discussion, and the paper 
by Mr. M 
This is the third paper on this 
by Mr. Wood. 
The previous papers were abstracted in our issues of 
19, 1894, and Jan. 31, 1885. There dis- 
cussion, 

The 


Tay tor, 


papers being discussed whole 
ime 
eal analysis the 
Volsen Wood. 
on “Rustiess Coatings for lron and Steel,’’ 


i’. Wood, 


same subject 


was read, 
presented to the Society 


July was no 


next paper presented was by Mr. Fred. W. 
entitied “A Piece-Rate System."’ It 
lished practically in full on another page of this issue. 

The was opened by Mr. W. 8S. Rogers, 
who st thought the system was a hard 
was impossible at all times 
for a man to work up to his maximum capacity, as it 
had been established by some very good record. More 
the under which work was done in 
ordinary little things guing wrong, short de- 
igs, ete., often prevented the men from reaching the 
maximum, where the benefit of the high rate came in, 
und, as a matter of fact, but few men got the rate, 
therefore the higher wages. The discussion was 
continued by Wim. Kent, ©. Platt and 
others, all of whom spoke very favorably of the sys 
tem recommended, 

“The Down-Draft Furnace of Steam was 
the title of the next paper, which was read by Mr. 
Wm. H. Bryan. The main features of this paper will 
bh» brought out in a future article relating to smoke 
less furnaces. A paper describing a new form of 
shaft by Mr. E. J. Armstrong, was hext 


read, 


is 


discussion 
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in some respects. It 


one 


ever, conditions 


shops, 


and 
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3ollers”’ 


governor, 


This closed the business for the day, and the mem- 
bers adjourned take an excursion trip up the De- 
River by steamer. A fish dinner was served at 
Island, and the return to the city made in the 
evening 
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Friday's Session. 

The tirst paper read at the concluding session of the 
Friday was “Expansion Bearings for 
Superstructure,”’ by Mr. Ggo. 8S. Morison, which 
a modification of his original bearing (Eng. 
News, Dee. 7, 1803), to adapt it to cases where an un- 
usually low bearing is desired. This modification con- 
sists in substituting for the original rocker plate and 
top plate a single steel casting of much less depth. 
The next paper was a description of a large number 
of tests made on the experimental engine at Cornell 
University, and was presented by Prof. R. C. Carpen- 
er, of that [nstitution. It largely of the 
records of tests which had been made at various times 
without drawing any very definite conclusions as to 
what the results showed. In the discussion Mr, Wm. 
Kent spoke of this point and stated that it was too 
euse that engineering papers were not com- 
to show the results in a con- 
The present paper must 
to find out what it is all 
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be read 
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This was followed by a paper presented by Messrs. 
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D. C. Jackson and A. W. Richter, describing the test 
of a combined electric light and electric railway power 
plant at Madison, Wis., and which will be briefly 
abstracted in another issue. The next paper was en- 
titled “‘A Method of Proportioning Cylinders for Com- 
pound Engines,’’ and was presented by Mr. E. C. 
Knapp. Following this was a useful paper on ‘Pipe 
Covering Tests," by Mr. Geo. M. Brill, describing 
tests made at the works of the Solvay Process Co., 
Syracuse, N. Y., to determine the most efficient and 
economical covering for steam pipes. The tests 
showed that there is no very great difference in in- 
sulating qualities between the principal non-conducting 
coverings on the market. 

This closed the business of the convention. On Fri- 
day afternoon an excursion was taken to the plant of 
the municipal electric lighting station, the water- 
works pumping station, the Michigan Stove Works 
and other points of interest, after which the members 
separated. 


” 


Sn 


A new h’ghway law has just been enacted in Con- 
necticut. It provides for the appointment of a per- 
manent State Highway Commission, of which at least 
one member shall be a capable and experienced civil 
engineer. Each member is to receive $8 a day and 
expenses for time actually spent. Provis‘on is made 
for the construction of improved roads under definite 
plans and specifications, and contracts must be pub- 
licly let by the town authorities under the advice of 
the commission. The cost of such roads is divided 
equally between the town, the county and the state. 
The state’s expenditure, however, is not to exceed 
$75,000 in any one year. 


A novel method for securing prompt repairs to de- 
fective pavements has been devised by the City Vigi- 
lance (League of New York city. Printed blanks are 
furnished to the members, designed for conveniently 
noting anc reporting any defects in pavements, The 
officers of the league then bring the complaints to the 
attention of the city officials in charge of paving re- 
pairs, who are said to be heartily co-operating with 
the movement. Any of our readers who may desire 
to examine copies of the blanks may secure them by 
addressing Maj. J. W. Howard, Chairman of the 
League Committee on Street Paving and Repairs, 
1 Broadway, New. York. 


Leakage from city gas mains has been lately investi- 
gated in Edinburgh by Mr. D. Irving. In a paper on 
the subject lately read by him before the Incorpor- 
ated Gas Institute of that city, he said that in the 
10 years, 1883-1893, the leakage had increased 6,000 
cu. ft. per mile of main, and the total quantity unac- 
eounted for in the United Kingdom had increased by 
over 1,834 million cu. ft. in 11 years. Tn seeking a 
remedy for this loss, the speaker laid much of the 
blame upon the use of cheap material purchased on 
the competitive system and to the tendency to adhere 
to old methods. The reduction in the amount lost by 
leakage can only be seeured, said Mr. Irving, by strict 
attention paid to the many ‘little details in each de- 


partment. 


The Bronx River Sewer Commissioners, recently 
appointed by Governor Morton to consider the feas‘bi:- 
ity of constructing a trunk sewer and roadway from 
Katonah, N. Y., in the Croton watershed, to Long 
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Isiand Sound, have elected Mr. Fordham Morris, of 
New York city, as president, and Mr. Jas. Wood, of 
Mount Kisco, secretary. The commission will re 
port to the legislature at its next session, with recom 
mendations. 


The contract for the collection and disposal of the 
garbage of Washington, D. C., for four years and eigh: 
months, beginning Nov. 1, 1895, has been awarded to 
Joshua N. Warfield, of the National Sanitary Co., the 
present contractor. Some system of cremation wil! 
be used. 


An International Sanitary Exhibition was opened at 
Paris on June 1, and will continue until Sept. 15. It 
is being held in the Palais des Arts Liberaux, Champ 
de Mars, under the management of M. Maurice Dela- 
fon. Among the ten divisions of the exhibition wil! 
be the hygiene of dwelling houses, municipal hygiene, 
industrial and professional sanitation and demography 
and sanitary statistics. One reason for holding an ex- 
hib:t of this sort just at this time is said to be the 
fact that the whole sanitary drainage of the city of 
Paris is to be remodeled in the mext three years, 
which makes it desirable to give the engineers, archi- 
tects and others interested an opportunity to see the 
modern sanitary appliances of other countries. 


The price of Birmingham, Ala., pig iron has been 
advanced by the Tennessee Coal, Iron and Railroad 
Company to $9.75 per ton for No. 1 foundry iron, and 
to $8.75 for grey forge iron. This is an advance of 
$2.75 per ton since April 1. This advance ‘n price alsv 
advances the wages of the miners 5 cts. per ton, ac- 
cording to the scale in force, which allows 2% cts. 
per ton to the miners for every advance of 50 cts. in 
price of No. 1 foundry iron above $8.50 per ton. At 
or below 8.50 the miners receive 37% cts. per ton. 


The engineers and assistant engineers in the various 
departments at Washington, D. C., must hereafter be 
selected by competitive examinations conducted on civil 
service rules, according to alate order of President 
Cleveland. The engineers in the service requested 
this action in a petition sent to the President. 


Proposals for the sampling and assaying of lead ores 
imported into the United States will be received at 
the Treasury Department, Washington, D. C., until 
Juy 20. Bids may be submitted for the entire busi- 
ness of sampling and assaying lead ores imported at 
all of the ports in the United States, or for one port 
only, or for several ports. The contract will be made 
for the term of one year, from July 1, 1895, to June 
30, 1896. The work will be done under such super- 
vision.as the department may consider advisable, and 
contractors will be held responsib\e for the results of 
their sampling and assay. ‘The impoftation of lead 
ores during the past fiscal year at the following ports 
were as follows: j 

Gustoms districts. 
Arizona (Nogales) .........+.+++- 
Corpus Christi, Tex.. 
Montana and Idaho........«... 
North and South Dakota... ate 20,494 
Paso del Norte » veces ccee se 48,320,012 
Puget Sound, ‘Wash wee ceee ce BBAT,017 
Sdluria, Tex. ..... +++ 1,348,672 
San Francisco, Cal..... .» 1,514,406 


BA. 975,674 


a 

1,211,079 
veces 1,872,500 
336,305 
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Mr. H. B. Patten has been elected Citv Wngineer of 
Cheyenne, Wyo. 

Prof. RB. H. Thurston, of Cornell University, has 
started on a trip to Europe. 


Mr. A. K. Calhoun, has been elected Borough En- 
g:neer at Norristown, Pa., vice Mr. A. W. Carson. 


Dr. George B. Fowler bas been appointed Health 
Commissioner of New York, to succeed Dr. Cyrus Ed- 
son, resigned. 


Messrs. Chas. P. Kah‘er, Janon Fisher and Chas. A. 
Hook have been appointed Assistant City Commis- 
sioners of Baltimore, Md. 


Mr. Wilfrid Sandiage, contractor, of Charleston, W. 
Va., was killed June 26, by a stone falling from a 
bridge he was building at Stone Cliff. 


Mr. Joseph R. Moreland, of Wi:mington, Del., has ac- 
cepted a position as Assistant Engineer on the Grand 
Trunk Ry., with office at Hamilton, Ont. 


Mr. Henri Schne‘der, the famous manufacturer of 
guns and armor at Creusot, Belgium, has been made an 
Honorary Member of the Institution of Givil Engineers. 


Mr. William H. Ryan, Superintendent of Water- 
Works at Salt Lake City, Utah, since 1891, died in that 
city June 26, at the age of 45. He was born at Olean, 
N. Y., in 1850. 


Mr. E. G. Russell, Superintendent of the Rome, 
Watertown & Ogdensburg R. R., was reported in our 
issue of June 27 as having resigned, but we are in- 
formed that this was incorrect. 


Mr. John V. Dunbar, of the firm of V. A. Dunbar & 
Son, and a member of the West Virginia Society of 
Civil Engineers and Surveyors, has been elected City 
Eng:neer of Parkersburg, W. Va. 


Dr. Cyrus Edson bas resigned his position as Health 
Commissioner of New York city. He has been con- 
nected with the Health Department for about 15 years, 
and was appo!nted Commissioner about two years ago. 


Ool. Henry T. Dougias has been appointed City Com- 
missioner of Balt!more, Md. He was formerly Chief 
Engineer of the Baltimore & Oh‘o R. R., and has been 
Chief Engineer of the topographical survey of that city 
since 1893. 


Mr. Chas. W. Powe!l, railway contractor, died at Chi- 
cago, Il., June 22. He built the eastern division of 
the Indiana, Bioomington & Western R. R. (now a pari 
of the Cleveland, Cinc:nnat!, Chicago & St. Louis Ry.). 
and also built other lines in Indiana 


Mr. Ciinton L. Rossitter, Assistant Superintendent of 
the Western Division of the New York Central R. R., 
has been elected President of the Brooklyn Heights 
R. R., of Brook!yn, N. Y., and will supervise the re- 
construction of all the lines of this extensive electric 
railway system. 

Mr. Edward N. Westcott has resigned h's position as 
Registrar of the Water Board of Syracuse, N. Y. He 
was clerk of the board appo'nted by Mayor Kirk to 
report upon a practicable source of water supply. and 
then became c‘erk of the Board of Water Commission- 
ers when it was first organized. 

Mr. Thomas Henry Hux'ey, the eminent English scien- 
tist and physicist, died at Eastbourne,England, on June 
29. Mr. Huxley was born at Ealing, County Middlesex, 
England, on May 4, 1825. his father being master of a 
school in that place. With the intention of entering 
the navy as an assistant surgeon, he studied medicine 
at the Charing Cross Hospital, and after a long wait 
he was sent out on the “Rattlesnake” on an exploring 
and surveying expedition to the Barrier Reef of Aus- 
tralia, New Guinea and the Louisiade Archipelago. Dur- 
ing this four years his attention was particularly turned 








to the study of natura! history, and he contributed a 
number of papers to the Liunean and Royal Soc‘eties 
upon matters of original research. Upon his return the 
Admira‘ty did not encourage him in the publication of 
his works, and after vain:y battling aga‘nst this short- 
sighted policy, he was, in 1854, made lecturer on nat- 
ural history at the Schoo! of Mines, and in 1835 he 
was the Fuller:an professor of physiology at the Royal 
Institution and examiner in physiology and compara- 
tive anatomy at the University of London. In i881 
he was appo'nted Inspector of Fisheries. to succeed 
Frank Buckland; was President of the Royal Society 
in 1883; of the British Association in 1870, and also of 
the Royal Geological Society. Mr. Huxley was best 
known and was most active as an expositor; his in- 
d‘viduality as a thinker was remarkable, and in incu!- 
cating a new method he insisted upon its intelligent 
use, as opposed to a slavish following. Thus he ac 
cepted the theory of evolution as a plausible exp!ana 
tion of facts, but not as necessarily final. As a speaker 
he compared unfavorably with his friend Prof. Tyndall, 
but his literary style was earnest and vigorous, without 
pretence. He commenced the pubtication of his vari- 
ous memoirs in 1864, and though his strictly sc‘entific 
contributions were many and valuab‘e, his wide repu- 
tation {s chiefly based upon his works intended to pop- 
ularize sc‘entific information, or to explain in untech- 
nical language abstruse questions of natural history. 
He was among the first eminent zoolog'sts to lead in 
this path and he was eminently successful. Though 
standing in the very front rank of living men of 
science. of the h’ghest capacity and industry. until 1894, 
the highest sum paid to Mr. Huxtey directly in return 
for his sc‘entific services, was $5,000 annual'y. This 
sum, however, does not include the resuits of his lit- 
erary work. 





ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 
INTERNATIONAL RAILWAY CONGRESS. 

June 26 to Juiv 10. Ai London, England. Secv., F. Wels 
senbruch, Rrnussela, Relginm. Secy. of English Branch, 
W. M. Aeworth. London. Encland 

CIVIL ENGINEERS’ CLR OF CLEVELAND. 
JInlv 9. Seev., F. A. Coburn. Case Tibrary Roilding. 
ENGINEERING ASSOCIATION OF THE SOUTH. 
Juiv 11. Seev.. H. D. Ruhm. Nashville. Tenn. 
MONTANA SOCIETY OF CIVIL ENGINEERS. 

July 13. Secy., Forrest J. Smith, Denver Block, Helena, 

Mont 
ENGINEERS’ CLUB OF MINNEAPOLIS. 

Ivlw 18. Seev.. F. Nexeon, Kaenta Rlock. 

NEW FNGTLAND ROADMASTERS’ ASSOCTATION 

Ang. 14. 15. At Boston, Mass. Secy., M. C. Hamilton, 
Fartford, Conn. 

AMER. ASS'N FOR THE ADVANCEMENT OF SCTFNCE 

Ang. 28 to Sept. 7. At Sprinefield, Wass. Seev.. F. W. Pnt- 
nam, Salem, Mass. Local Secy., Wm. A. Webster, Spring- 
field, Massa. 

NATIONAL, TRRIGATION CONGRESS. 

Sept. 16 to 19. At Albnenerque, N. Mex. Secy., Fred L 
Alles. Tas Angeles, Mal. 

NEW ENGLAND WATFR-WORKS ASSOCIATION 

Sent. 11 to 12 At Burlington, Vt. Secy., John C. Witney, 
Newton, Mase 

AMFRICAN INSTITUTE OF MINING ENGINEFRS 

Oct. & At Atlanta, Ga. Secy., R. W. Raymond, New 
York, N. Y. 

ROADMASTERS’ ASSOCIATION OF AMERICA. 

Oct. & At St. Louis, Mo. Secy., W. W. Sharpe, Way 
erase, Ga. 

AMERICAN INT. ASSOC. OF RY. SUPTS. OF BRIDGES 
AND BUTLDINGS. 

Oct. 15. At New Orleans. La. Seev.. SF. Pattervon, 
Concord & Moartreal R. R.: Coneard. N. A. 

AMERICAN STREET RAILWAY ASSOCTATION 

Oct. 15. At Montreal, Que. Pres., Joel Hurt, Atlanta, Ga 


ASSOCIATION OF ENGINEERS OF VIRGINIA. 
The summer meeting was held at Lexington, Va.. June 
28 and 29, Papers were read as follows: “Water 
Power and Irrigation.” F. H. Newell: “Western River 
Improvements,” Prof. Humphreys: “Deep Sea Sound- 
ing.” Colonel Brooke: “Experiments on Surface Hard 
dening of Cast Iron.”” H. A. Gillis. 

ENGINEERS’. AND ARCHITECTS’ ASSOCIATION 
OF SOUTHERN CALIFORNTA.—This association. of 
which Mr. H. Hawgood. fa President and Mr. F. Van 
Vieck is Secretary and Treasurer, issued in April. 
1895, the first number of its published “Proceedings.”’ 
The two papers contained in it are devoted to harbor 
projects, at San Pedro, and for Southern Cal‘fornia. 
The “Proceedings” are published at Los Angeles, Cal. 





NEW PUBLICATIONS. 


THE WORK OF THE SANITARY PNGINFFER. in 
Time of Enidemics. in Time of War. and in Snd- 
den Calamities in Civie Life. By Wm. Paul Ger 
hard. Consulting Eng'neer. New York: Reprinted 
for the Author from the “Sanitarian” for June. 
1295. Svo; pp. 14 

This paper contains some interesting suggestions in 
relation to the duties which may devolve upon the 


sanitary engineer on the occasions named in the ftit‘e. 


C ‘RIM AT, STTDY OF FIELD METHODS 

AN ee TET INSTR TO STADTA MRASURFE- 
MENTS GREATLY INCREASED ACCURACY.—By 
Leonard’ 8. Smith. Instructor in_Eng‘neering, Uni- 
yors'ty af Wiecorein. Med’son. Wis. Pubi'ched bv 
the University. Paper, 8vo; pp. 145; illustrated; 35 
ots. 


This is the full text of a thesis submitted to the facul- 
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ty of the university for the advanced degree of civ! en- 

g-neer. The thesis was printed, nearly in full, in our 

issue of June 6. 

GROWTH OF DIATOMS IN SURFACE WATERS. 
By Geo. C. Whippe. S. B.. Boviegist in Chirge. Lab- 
oratory of the Boston Water-Works; Blolog'st to the 
Water-Works of Lynn. Boston: From the Tech- 
nology Quarterly, Vol, VII, No. 3, October, 1804. Pp. 
18; tables and d.agrams., 

Unp*easant tastes and odors in drinking waters drawn 
from surface sources are sometimes caused by diatoms 
Mr. Whipple d-scusses the avallab!e information regard 
ing these organisms [n the light of investigations made 
by the Massachusetts State Board of Hea‘th on the 
waters of the state and by the Boston Water Board, 
under the direction of Mr. Desmond Fitz Gerald, M 
Am. Soc. ©. E., with the author in charge. Seasonal 
distribution, especially, is taken up by Mr. Whipple. 
CENTRAL AMERICAN RAINFALL. By Mark Walrod 

Harrington. Washington: Phitosophical Soclety of 

Washington; Bulietin Vol. XILI.; pp. 30; 


Ales; 
1-4. ; 

Th's is a paper read on March 2, 1895, presenting and 
discussing rainfall stat!stics from 31 stations, extending 
over periods ranging from two months to 19 vears. The 
plates show: (1) The geographica! distribut’on of rain by 


rates of precipitation at different stations: (2) the kind 
of rain typical to var!ous port’ons, whether a n yrther, 
eycionic or trade; (3) distribution of these types through- 
out the year: (4) the total rainfall for 
months at San Jose, Costa Rica. Those 'nterested in 
Isthmian canal schemes will find the paper of especial 
interest. 


each hour by 


an aes Oe ; STRENGTH OF ARCHES.—Zelt- 
ee [aaa rre-chischen Ingenieur und Archi 

In our issue of Dec. 7, 1893, was published a paper 
by Mr. John C. Trautwine describing the masonry 
arches on the line of the Stanislau-Woronlenka Ry., 
and reference was made in the article to an extensive 
series of tests on the strength of arches of various ma- 
terials, which was carried out by the Austrian Society 
of Engineers and Architects. These tests were also 
referred to in a paper by Mr. Fr. Von Emperger, read 
a year ago before the American Society of Civil En 
zineers. Some idea of their extent m iy be gained from 
the statement that the expense incurred in m tking 
them would, at American prices, amount to about 
$36,000. In a recent letter Mr. Emperger informs us 
that, at the request of several engineers, he has pro 
cured a number of copies of the proceedings of the 
Austrian Society of Engineers and Architects contain- 
ing the report of these tests, and will dispose of them 
at the cost price, $2 each, so long as the supp!y lasts. 
His address is No, 71 Broadway. New York city. 
CONNECTICUT STATE BOARD OF HEALTH.--Re 

port for the Year 1894, together with the Registra- 
tion Report for 1893. 'C. A. Lindsey, M. D. Sec- 
retary, New Haven, Conn. 8vo; ¢'oth, pp. 
xlvil., 325, and 196; illustrations and tables. 

There are three brief but interesting papers in this 
volume by Mr. T. H. McKenzie, M. Am. Soc. GC. E.. as 
follows: “Report on the Treatment of Sewage at 
Pullman,’’ made after a visit to the disposal area in 
the latter part of 1893, and describing the enlarge 
ment of the filtration area then in progress; ‘Report 
on the Purification of Water by Sand Fittration at 
Lawrence, Mass., and the Filtration of Sewage at 
Brockton;” “Report on Waterbury Sewage DI posal,”’ 
being a discussion of possible means of disposal. 

A unique feature of the report is a careful study by 
Mr. H. W. Conn, Professor of Biology in Wesleyan 
University, Middletown, Conn., of the oyster epidemic 
of typhoid fever among the students at that place in 
the fall of 1894. A diagram is presented, showing 
the outlet of a private sewer from a house where two 
severe cases of typhoid occurred, the outlet being 
from 250 to 300 ft. from the submerged area where 
the oysters were fattened which were supposed to 
have caused the epidemic. 

Prof. Herbert E. Smith, M. D., of Yale, Chemist of 
the Board, submits a “Report of the Investigations of 
River Pollutions and Water Supplies." made during 
the year. A number of chemical and microscopical ex- 
aminations are given. 

GENERAL SPECIFICATIONS FOR’ RATIAWAY 
BRIDGES. By C. C. Schneider, M. Am. Soc. C. F. 
A. & P. Roberts Co., Philadelphia, Pa. Paper, 6% 
x 10 ins.; pp. 20. 

These newly published specifications prepared by Mr. 
Schneider for the Pencoyd Iron Works (A. & P. Roberts 
Co.). will be examined with much interest by engineers 
The specifications require open-bearth steel, with not 
more than 0.08% of phosphorus, Soft «feel ts 
to bave an ultimate strength of 50,000 to 69.000 Ibs 
per sq. in., an elastic limit of one-half the nitimate 
strength, and a m'nimum elongation of 26% In 8 ins 
Medium steel must have an ultimate strength of 69.000 
to 70,000 Ibs., with 22% elongation in 8 Ins.. and the 
elastic limit requirement is the same as for soft steel 
Steel castings (permitted only In machinery for draw 
bridges) are to be of open-hearth steel containing 9.25 
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to 0.40% carbon and not over 0.08% phosphorus. All 
rivets are to be of soft steel. Pina up to 7 ins. diam- 
eter are to be rolled, and pins exceeding that diameter 
must be forged under a steam hammer striking a blow 
of at least 5 tous, the bloom to have ac least three 
times the sectional area of the finished pins, Full- 
sized eye-bara must elongate 10% in a gaged length of 
10 ft., and must break in the body of the bar. Al! 
lronwork, before leaving the shop, must be cleaned 
of loose rust and scale and be given a coat of boiled 
linseed oll. Oonmtact surfaces and ‘naccessible parts 
are to be painted with iron ore paint mixed with lin- 
seed ail. 

JULY MAGAZINBPS.—In Harper’s we find an ex- 
tended and weil-iilustrated deser!puon of the University 
of Pennsy:van‘a, from the pen of Mr. Francis N. Thorp. 
Frederic Remington has a characteristic description of 
bear hunting in the Rocky Mountains, which many an 
eug.neer who has roughed it in the Far West will 
read with interest. ‘The Century” has a paper on 
“The Future of War" by Fitzhugh Lee, in which an 
account is given of the effect of recent inventions upon 
the destructiveness of military combat. The author 
says: 

Vive and a half centuries ago gunpowder was first 
used upoa a battlefield; but the progress in the man- 
ufacture and use of it and of the weapons forged to 
tire it has been slow and gradual watil a comparativey 
late period. ‘The pubiic mind, deep-y occupied by 
her events, bas faled to appreciate the marvelous 
yrogress made in the effictency* of firearms since 1865, 
‘ew smokeless powders, the increased veiocity of 
~ es, greater accuracy. of ait, longer range 
und greater accuracy of fire have revolutionized 
tacces and even affected stravegy. 

The author bolds that charges, whether of infantry 
or cavalry, against troops in intrenched positions, will 
be practically certain to resu:t only in the anniblation 
of the attacking force. If the charge of the six 
hundred at Balak!ava were to be repeated to-day, not 
onty would there be none to ride back, but there would 
be pone left to even reach the point where the halt 
and return were made. Not only th.s, but to deploy 
troops in column or iu any mass formation within two 
miles of an enemy equipped with modern machine field 
guns, will be simply to invite their entire annihl-ation. 
The best hope that the author holds out is that the 
euormous fatality of war may bring about its suppres- 
sion at no distant day. It certainiy would have that 
effect could statesmen realize the wholly unprecedented 
slaughter which seems certain to result should the 
troops of any great civilized nation engage those of ap 
equally well-armed adversary. Another paper in “*The 
Oentury” deserving a word of notice here is am account 
of astronomical photography, as practiced at the Lick 
Observatory. 

The “Popular Se’ence Monthly’? has a study of the 
effect of climate upon health, in which the important 
theory is put forth that the sooth:ng effect of a sem!- 
trop.cal climate, such as that of the Gu:f Coast or of 
the West Indies might prove a valuable means for the 
cure of nervous disease. Wiuter resorts may yet become 
as much patronized as summer resorts by those who seek 
relaxation afier prolonged mental activity. Mr. A:fred ©. 
Lane has a curious study of the interior of the earth 
and its probable condition, with the facts of interest re- 
garding it. “The North American Review"’ conta‘ns 
a short article by Mr. Martin Dodge, of the Ohio Good 
Roads Commission, explaining his plan of constructing 
eleetric railways in country § distr.cts, which has 
already been discussed in this journal. Frederic G. 
Mather writes on “The Industrial Future of the 
South,” giving a graphic description of its natural re 
sources, whch, notwithstanding the boom of a ha‘f- 
dozen years ago, are still in good part undeveloped. 
“The Disposal of a City’s Waste," is the subject of 
an excellent article by Col. Geo. E. Waring. While he 
considers the question especially from the point of 
view of New York c‘ty’s needs, the paper contains 
some facts which will interest those who are studying 
the garbage disposal problem in other cities. Apro- 
pos of Colone] Waring, we notice that ‘Harper's 
Week!y” of June 22 has two pages of engravings in- 
tended to show the Improvement ‘n street cleaning 
which has been made in New York city under the 
present administration. There are eight pairs of 
photographs in the set, each palr showing two views 
of a New York city street, one taken ‘n March, 1898, 
after a heavy blizzard had piled the streets high with 
snow, and so obstructed them as to seriously inter- 
fere with the work of the street cleaning department; 
the otber, taken in June, 1895. The idea that a com- 
parison of photographs taken at such different sea- 
sons and under such different cond‘tions is any fair 
comparison of the work of the street cleaning depart- 
ment then and now is so absurd that it seems well- 
nigh inered:bie that “Harper’s Weekly" should 
have the assurance to publish them. It is a very poor 
way to uphold a reform administration by such a 
palpably biased and unfair showing. One expects such 
things from the ordinary partisan daily; but to see 


*“Proficlency’ the author has ‘it, an example of 
careless editing which we are surprised to find in the 


‘Century.”" 
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“Harper's Weekly” thus soiling the good name which 
-t has so long held is cause for surprise and disap- 
pointment. In “The Review of Reviews,"’ Mr. Al- 
bert C. Stevens, editor of “Bradstreet’s,” writes a 
graphic account of the part Wall Street bankers have 
played in maintaining the credit of the Government 
dur:ng the past two years. 


TRADE PUBLICATIONS, 


GAS GENERATORS.—The W. J. McClu 
struction Co., Pittsburg, Pa. Paper, 
pp. 8; illustrated. 

This little pamphlet is descriptive of the M lier zig- 
zag reversible gas generator for the generation of gas 
by the decomposition of steam and oil. 

PAGE WOVEN WIRE FENCE.—Page Woven Wire 
Fence Co., Adrian, Mich. Pamphlet, 9x 6% Ins.; 
illustrated. 

This is a neat little pamphlet, showing a number 
of half-tone engravings of the well-known woven wire 
fencing of this company, as used for railway and 
stock farm fences in varieus parts of the country. 


WATDPR-TUBB BOILERS.—Hogan ‘Boiler Co., Middle- 
town, N. Y. Paper, 104% x7 ins.; pp. 8; illustrated. 
This pamphlet is descriptive of the Hogan water- 
tube boiler, in which the arrangement of the tubes 
forms an inverted T, with a mud. drum at each end of 
the horizontal sections, and a steam drum en top of 
the vertical section. ‘There are also some “truths to 
know when buying boilers.”’ 


DISINFEOTING PLANTS. W. F. Morse, 30 State St., 
New York. Pp. 8; cuts. 

As modern ‘deas in sanitary science prevail, the need 
for disinfecting plants as a part of the machinery of 
municipa! health departments and public institutions be- 
comes more evident. This pamphlet describes steam 
dis:nfectors suitable for such use, and gives hints in re- 
lation to the equipment of disinfecting stations. 


MINING, MILLING AND SMELTING_MAOHINBERY. 
—The E. P. All's Co., Milwaukee, Wis. 6x9 ins.; 
pp. 120; tlustrated. 

This illustrated catalogue includes rock crushers, 
crushing rolls and mortars, stamp mills, amalgamators 
and concentrators, hoisting and pumping engines, com- 
pressors and blowing engines, smeiting furnaces, etc. 
There are also views of complete concentrating plants. 


HUMIDITY AND WBATHER FORBOASTS.—Julien 
P. Frietz, Baitimore, Md. Paper, 5% x 9% ins. 

This pamphiet de.cribes the Lambrecht patent po!ym- 
eter for indicating and measuring the degree of 
humidity of the atmosphere, withont the use of special 
tables for reducing the observations. Instructions for 
use and testimonials from users of this instrument are 
given. 


FLUSH TANKS.—The Miller Automatic Siphon for 
Intermittent Flush Tanks. Used for Flushing 
Sewers and for Subsoll Irrigation. Pacific Flush 
rem Co., 84 La Salle St., Chicago. 12mo; pp. 16; 
cuts, 


The construction and operation of this simple flush 
tank is described in this catalogue, and directions are 
given for build'ng the same for street sewers. A 
table of dimensions, capacities and prices Is also in- 
eluded. Eive s 


POWBPR TRANSMISSION MACHINERY.—Link Belt 
Machinery Co., Chicago, Ill. 8vo; pamphlet; pp. 56; 
illustrated. 

This finely llustrated I'ttle book describes the great 
variety of power transmission machinery manufactured 
by the Link Belt Company. Especial attention ts paid 
to the subject of rope transmission as applied to large 
shops, and several applications of the system are Il- 
lustrated. 


STEAM SPPARATORS.—Charles D. Mosher, 1 Broad- 
way, New York. Paper; 4 x 6%; pp. 36; illustrated. 
This pamphlet discusses the general purpose of steam 
separators for removing water, oll, etc., from the steam, 
and describes particularly the Mosher steam separator, 
in which the steam passes through a horizontal pipe 
fitted with a specially-twisted plate. This p!ate serves 
to collect the moisture, etc., which is then deposited in 
a chamber below the pipe. 


FEED-WATER HEATBR AND PURIFIPR.—Adams 
Boller Co., Cleveland, O. Paper, 5x8; pp. 12. 

In the Adams feed-water heater and purifier the ex- 
haust steam enters a perforated dome inclosed in a 
vertical cylinder, and passes out through a number 
of %-in. holes in the sides of the dome, while the 
feed water is discharged on the top of the dome and 
runs down the perforated sides, absorbing the heat 
from the exhaust steam and condensing about 15% of 
the steam. 


STEEL CASTINGS.—American Stee! Casting 
Thurlow, Pa. 84 x 6% ins.; pp. 62; illustrated. 
This pamphlet contains illustrations and descriptions 
of large castings of open-hearth, crucible and nickel 
steel, inc‘uding stern shaft bearings weighing 67,135 
lbs., hydranlic cylinders, locomotive driving wheel 
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centers, converter trunnions, gear wheels, etc. The. 
are also particulars of a cast steel tender bolster, a: ; 
the Dunn stockless anchor, the 12,000-lb. head 
which is given a drop test of 30 ft. 


THE HOUSEHOLD CARBONIZER. The Sanitary Cou 
struction Co., 113 Devonsh.re St., Boston; 3U S.x 
St., New York. Pp. 8; cuts. ; 

This pamphlet desetibes a device designed to facili: ,: 

the disposal of garbage by ‘udividual householders. 4 

this end a horizontal section is inserted in the vert!c, 

run of pipe between the stove or range aud the chim: y 

flue. A perforated sheet iron tray is provided for rece., 

ing garbage, and this slips into the chamber formed a. 

described above. The waste heat dr.es the garbage 

after which it may be readily. burned in the stoye » 
range. 


FEED-WATER HEATER AND PURIFIBR.—Brauche: 
Bros., Danville, Ill, 75x 5% ins.; pp. 16. 

This pamphlet is descriptive of the Little Gian: 
Phenomenal feed-water heater and purifier, in which 
the feed-pipe d:scharges into the upper one of a series 
of shallow pans ‘n a chamber filled with live steam, 
the overflow from pan to pan into a hemispherica! 
basin below, the overflow from this basin flowing direc: 
to the boiler. The impurities in the lower basin can pe 
blown out through a blow-off pipe. The device is made 
-n sizes of 10 to 350 HP., and is claimed to be specially 
adapted for locomotive boilers. 


CONTRACTORS’ TOOLS AND MACHINERY.—Thowa:s 
Carlin’s Sons, Allegheny, Pa. Paper; 6% x 9 ins.: 
pp. 20; Llustrated. 

Contractors’ toois and machinery inciude an almos: 
endless variety of too:s and machines, :arge and swmail, 
from p:ckaxes to steam shove's, aud from simple hoists 
to steam engines and steam pumps. ‘The present cata- 
logue is very comprehensive aud fully illustrated, and 
gives details of dimensions, weights and prices, while 
in many cases descriptions are given in cons:derable 
detail. Among the specialties noted are concrete mixers 
of the revoiving screw and revo:ving box types, Car- 
lin’s patent dry grind:ng pan and sectional stee) der- 
ricks. 


A SUMMER NOTE BOOK.—M'chigan Central R. R. 
Co., O. W. Ruggles, Gen, Pass. Agt., Chicago. 8vo; 
paper; pp. 75; fliustrated. 


This handsomely printed little brochure, which has 
been issued by the passenger department of the Mich- 
igan Central R. R., is destined to breed much discon- 
tent in the breast of the perspiring city dweller, and a 
wild longing to flee to the green fields and shady woods 
whose pictures fill its pages. In fact, this is just what 
it is intended te do; of course, with the understanding 
that the fleeing is done on the luxurious flyers of the 
Michigan Central R. R. The book is an excellent ex- 
ample of the high-class work which the passenger de- 
partments of our important railways are now turning 
out. 


ELECTRIO BLEVATORS.—Sulzer-Vogt Machine Co., 
Louwsville, Ky. 8vo; pp. 20; illusirated. 

This is a supplement to the company's general ele- 
vator catalogue, and shows the electrical machinery 
for the operation of freight and passenger e‘evators. 
A slow-speed, multipolar motor is used, and the 
switch and brake lever are both operated by the 
hand rope in the car, so that the brake is applied as 
the current is shut off and released as the current is 
turned on. An improved hand lever connection for 
operating the elevators is shown. Several of these ele- 
vators are in use, and the cost of operation is said to 
be from 30 to 60% less than that of hydraulic ele- 
vators. . 

DRAWING INSTRUMENTS.—Theo. Alteneder & Sons, 
Feeeepes, Pa. 5% x9 ins.; pp. 111; ituscrated; 
ets. 

This is an illustrated descriptive catalogue and price 
list including almost every variety of drawing in- 
strument, and giving details ef patent jo:nts for com- 
passes, spring-biade drawing pens, and other special- 
ties. As to the use of aluminum, it is stated that in- 
struments having joints or wearing surfaces made of 
this metal, or of any alloy containing a sufficient pro- 
portion (or ever 15%) to have an appreciable effect 
upon the weight, are inferior in wearing quality, and 
are Mable to corrosion from the perspiration of the 
hands. Set squares and ruling-pen handles are, how- 
ever, made of this metal, and are sa‘d to be light, ac 
curate and reliable. 


FEED-WATER HEATERS.—Taunton Locomotive Mfg. 
Co., Taunton, Mass. Paper, 8x 10'Ins.; pp. 63. 

This is an illustrated catalogue of the Wa!nwright 
steam appliances manufactured by this company. The 
feed-water heaters shown are of the water-tube and 
steam-tube types, and a special feature is the use of 
corrugated copper tubes and corrugated copper ex- 
pansion joints. Various forms of vertical and hori- 
zontal heaters are shown, having from 5 sq. ft. to 3,000 
sq. ft. of heating surface, and there are also shown 
the corrugated copper expansion joint and anchor for 
this joint. Other spectalties are the corrugated-tube 
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a — 
surface condenser. a combination heater supplying 
ier feed and hot water for plumbing systems, the 
Wainwright and Dean steam reheaters for use be- 
ween the cylinders of compound and triple expansion 
igines, and the McLaughi-n feed-water heater, which 
ses condensed water from steam pipes and waste 
1ot water. 


€ 








CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 





‘ids to be “ See Eng. 
pened. Work. Place. News. 
uy 5.Stone culverts, Columbus, O...........June 13 


y 

y 5.Sewers, Mattoon, Ili..........-. eee -.-Jdune 13 

y 5.isrick paving, Mattoon, Iil....,........Jume 1s 
uy O.Water bouds ($19,00U), Princeton, Minn.J ume 27 
uy 5.Park suppues, Baitimore, June 27 

> 

y 

y 

y 





5. rick paving, Maitoun, Iil............. June 27 
5.Screet improvement, Avoudale, O...... June 27 
5. Brick paving, Wilkes Barre, Pa........ June 27 
6. Water- Wks system, mock ville Center,N.Y.Jume 20 
Advertised Ung. News, June 2v. 





ily 6.Vriving piles, Sioux City, la........... June 20 
luy 6.Uvertlow sewer, Loston, Mass.........June 20 
Jumy 6.Jail ceils, Auburn, Cal........ eocceeses aay 16 
juy 6.#rick arch, Mansfield, O...... coccecee SUMED 
luy 6.Brick paving, etc., Lansing, Mich......June 27 

Advertised, Eug. News, June 27 and July 4. 
July + SEUNG 0 Eis onas connnt coe June 27 
Juy 6.Brieck church, Morgantown, W. Va.,...Juue 27 
July 6.Pipe sewers, Indiauapoiis, Ind...... . June 27 
Juy 6.Llron br.dge superstructure, Mitchell,Ont.J une 27 
July 6.Grading, ete., :udianapolis, Ind........ June 27 
Juy 6.Bridge incho*iges, Covington, Ky...... July 4 
July 6.Brick paving, ecc., Wilkinsburg, Pa....Juy 4 
July 8.Courthouse, Baltimore, Md............. May 9 
Advertised, Eng. News, May ¥ to 23. 
July 8.Bui.d.ugs, Lafayette, Ind.............. June 13 
July 8.Macadamizing, Stap.eton, N. Y......... June 20 


Advertised, Eng. News, June 20 to July 4. 
July 8.School building, Cheney, Wash.........June 20 
July) 8.Smoke preventing device, Cieve.and, O..June 20 


Juy 8.Piate g.rders, Syracuse, N. Y........... June 20 
Advertised, Eng. News, June 20. 

July 8.Sewers, East Orange, N. J....:........ June 20 
Advertised, Eng. News, June 20 to July 4. 

July 8.Water-works, Monmouth, L.l........... June 27 


Advertised, Eng. News, June 27. 
July 8.H-ghway br.dges (3), Anthony, Kan...June 27 
July 8.Brick buildings (6), Medtield, Mass.....June 27 
Juy 8.Armory repairs, Albany, N. oocccee Sune 27 
July 8.Ceil house, Trenton, N. J...........00% June 27 
Ju.y &.Grading, ete., Cincinnati, O........... June 27 
July 8.House connections, P.ainfield, N. J.....June 27 
Advert.sed, Kug. News, June 2/. 
July 8.Pipe sewers, Bloomtieid, N. J...........June 27 
Advertised, Eng. News, June 27 and July 4. 
July 8.Street lightung, Wh.te Plains, N. Y.....June 27 





Juy 8.Sewers, New York, Papiagdi es so ovese - June 27 
Juy 8.Fire hose, Baitimure, Md.............. June 27 
u.y 8.lmprovement bonds, Philade:phia, Pa...June 27 
Say So eee eee es, Mc cok cic ci vescced July 

Juy 8.Paving, Baltimore, Md........ ‘ i 

Juiy 8.Railway (12 mies), Montreal --- duy 4 
Ju.y 8.Cement wa.ks, etc., Rochester, N. Y...Juy 4 
Ju.y 8.Macadamiz.ng, etc., Newark, N. J...... Juy 4 
July 8.Stane arch bridge, Mamaroneck, N. Y...Ju.y 4 


Juy ¥.Stee. water tank, Cinciunati, U.........sune 13 
Advertised, bug. News, Juue 20 and 27. 

July ¥.Water-works system, Red Houk, N. Y..Juue 20 
Advertised, Eug. News, June 27. 






Juy ¥.Brick sewers, Buffalo, N. Y........... June 27 
ee ee ee a June 27 
July ¥.Pump.ng engine house, St. Louis, Mo...July 4 
Juy 9.P.er repairs, New York, N. Y........... day 4 
Ju.y 9%.E.ectric ight plant, Uiyphant, Pa.......July 4 
Ju.y ¥Y.lron bridge, Car.isie, Pa.........eeeeee. Juy 4 
Juy 9.Pipe sewers, St. Louis, Mo............. Juy 4 
Ju.y ¥%.P.pe sewers, Hackensack, N. J.. Juy 4 
Juy ¥Y.Asphait paving, etc., Jersey City, N. J..July 4 
Juy ¥.Br.ck paving, Philadeiphia, Pa......... July 4 
July 10. Reservoir, New York, N. Y............ June 20 


Advertised, Eng. News, June 20 to July 4. 
July 10. Water-works system, Awboy, Miun....June 27 
Ju.y 10.Wharf repairs at Vort Royal, N. ©....June 27 
July 10.Plins for school bu.ldings (4), Detroit,.June 27 
Ju.y 10. Pipe sewers (1% mies), P.ttstie.d, Mass. .June 27 
Advercised, Eug. News, June 27. 
July 10.Sewer materials, Pittefie:d, Mass........ June 27 
Advertised, Eng. News, June 27. 
Juty 10.Fagg.ng (29 contracts), Brookiyn, N. Y..June 27 
Jay 10.Paving, etc. (8,350 sq. yds.), Butler, Pa. .June 27 
Ju‘y 10. Water-works, Cornwati-on-Hud'n, N. Y..July 
Advertised. Eng. News. June 13 to July 4. 
July 10.Water bonds ($26,000), Aurora, Ill.......July 
July 10.8teel bridge, Ithaca, N. ¥.......... od 
July 10.Granite paving, New York, N. Y i 
July 10.Sewers, New York, N. Y............... y 
Juiy 10. Street improvements, Hoboken, N. J....Juiy 4 
Juy 11.E‘ectrie ight plant, Knoxvice, Tenn..June 20 
Advertised. Eng. News, June 20 to July 4. 





oe be oe oe 





July 11.Street lighting, Knoxvilie, Tenn........ June 20 
Advertised, Eng. News, June 20 to July 4. 
Juty 11.Iron bridge. New Orleans, La.......... June 20 


Juy 11.Water-works, Wenona, I:..............June 27 
July 11. Water tank at Fort Meyer, Va..........June 27 
July 11.Etectric tight plant. Connersvil:e, Ind...Jaly 4 
July 11. Dredging docks, Philadelph.a, Pa.......Jmy 4 
July 11.Pipe sewers, Newark, N. J............. Juwy 4 
Juiy 11.Asphalt pav-ng. etc., Newark, N. J.....July 4 
July 11:Aspha.t paving, Seranton, Pa...........July 4 
Juiy 12. Schoo: buiiding repairs, Chicago, IL....June 27 
July 12.Paving. Buffalo, N.Y... 6.0.0. e ee ee -June 27 
Ju_y 12. Macadamizing, Springfield, Mass.. --.Jduy 4 
July 13.Sewe Rochester, N. H.......+..-....JSuly 4 
Advertised, Eng. News, Juty 4. 
July 13.S8ewer materials, Rochester, N. H.......July 4 
Advertised, —. News, July 4. 
July 13.S8ewers (10, ft.), Ithaca, N. Y........ July 4 
Advertised, Eng. News, July 4. 
July 13.Court house addition, East Cambridge.July 4 
July 15. Brick pyvg (13.165 sq.yds.), Waukegan, Li. .June 20 
Advertised, Eng. News, June 20 and 27. 
July 15. K.ectric lighting. Vicksburg, Miss.......Juue 20 
July 15.Sewers, Swarthmore, Pa........ ......dune27 
July 15.Court house vaults, Helena, Mont.......June 27 
July 15.Road (3 miles), Missoula, Mont..........July 4 
Jaly 15.Brick paving, Montgomery, Ala.........July 4 
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July 15.Water bonds ($200,000), Waterbury... .July 


4 

Juy 15.Pipe sewers (18,0uU ft.), Roselie, No J...July 4 
.. Advertised, Eng. News, July 4 and 11. 
Ju,y 15. Water-works system, Frank.iu, Muan....July 4 
Juy 15.Water-wks. system, H.ghistown, N. J..duiy 4 
Advertised, Eng. News, Ju.y 4. 

July 15. Scnooi house, Baitimore, Md............ July 4 
Juiy 15.Court house plaus, Huntington, W. Va..July 4 
Juy 15. Cobb.esione pav.ng, trovs.yu, N. Y¥...du.y 4 
Juy 10. Paving br.ek (1,0uu,000), Allegheny, Pa..Ju.y 4 
Ju.y 15.Brick paving, Cimcinnati, U............ Jury 4 


Juiy 16.Court house, ete., Houston, Tex.......Juue 27 

Jucy 16.Macadam.zing, Morristown (50 m.), N.J.June 27 
. Advertised, Kng. News, June 27 to July 11. 

July 16.Boler for water-works, Dai.as, Tex....July 4 

Jucy 16..Sewers (11,40 ft.), Wilm.ngion, Del...Juy 4 
,. Advertised, Eng. News, Juiy 4 and 11. 

July 17.Dredging anu remoy_ng iedge, Newport.June 20 

Jwy 17.lmprovements, League Is.. Navy \ard..July 4 

Juiy 17.Steam tire eng.nes (+), New York......Juy 4 

Juy 18, Macadamiz.ng, E.uzaveth, N. J.........duiy 4 

Juiy 19.Water and ligat bonds, Windom, Minn. .June 27 


Ju.y 19.Piagging, etc., E.izaveth, N. J..... .Jduy 4 
Ju.y 19. Street ughung, Marcus Hook, Pa.......Ju.y 4 
Jury 19.School bu.d.ng, Marlette, Mich.........du.y 4 
July 20. Water-works irauciise, Verih, Out..... June 2u 
Juiy 2U.S8cav0ul bui.dings (), Cleveland, U...... June 27 
Ju.y 20.Water-works system, Union, Mo........ Juue 27 


Ju.y 22. K.ectric lgnt piant, Washingion, D. C..gu.y 4 

Ju.y 23. Wa.er-wks. sysiem, Cape Vincent, N. Y.July 4 

Ju.y 24.Suspension cableway, Waslingtun, D. C.Ju.y 4 
Auveriived, Eng. News, July 4 and 11. 

Ju:y 25.Etectric Light piant, Be.iefontaine, O...June 20 

July 23.Brick Paving, Lorain, O.........0..6.: Juy 4 
Advertised, Eng. News, July 4 to 18. 

July 25.L:ighthouse meta:work, New Orleans, La.July 4 
Advertised, Bog. News, July 4 and 11. 

July 25.Water-wks. system, Warsaw, N. Y....July 4 

July 25. Lighthouse, New Orleans, La........... Juy 4 
Adveriised, Kng. News, July 4 and 11. 








July 28.Water-wks. system, Momence, Ll...... July 4 
Adverc.sed, Eng. News, Ju.y 4 to 25. 
July 29.Cement (625 bbis.), Cinec_nnati, O.......July 4 
July 30.Court house plans, Atchison, Ban....... July 4 
Ju.y 31.Artesian well, Alvarado, Tex.......... Ju.y 4 
Aug. 1.Water-wks. system, Lugan, O.......... July 4 
Advercsed, Eng. News, July 4 and 11. 
Aug. 2.Electric ligut:ng, E: Paso, Tex..........May 23 
Aug. .).ans for state capitol, St. Paul, Minn.Apr. 25 
Aug. 6.Court house, Dublin, Ga.............+.. June 20 
Aug. 12. Buiid.ng addition, Los Angeles, Cal....June 27 
Aug. 20.Uapitul bucding, O.ympia, Wash...... Juve 20 


Oct. 1 Plans for arc building, Phitadelphia, Pa..May 23 
Advertised, Eng. News, May 23 to June 27. 
No date. Water-works, Crow Agency, Mont....July 4 


RAILWAYS. 
East of Chicago. 


CENTRAL OF NEW BRUNSWICK.—It is reported 
that this company is to bulid a 15-mile branch from 
Obipman, N. b., to the Colonial ron & Coal Co.'s coal- 
fields at Newcastle. James Barnes,of Buctonche,‘s the 
cuntracior. ‘Lue furnace to be erected at St. Jobn is 
to Rave a capacity of 100 tons of p.g .rom a day. Gen. 
Man., KB. G. Evaus, of Hampton, N. B. 

CHATEAUGUAY & NORTHDRN.—Bids are asked 
until —— 8 for the construction of thac part of ths 
railway from Montreal to Bout de I’Isle, in the parish 
of Pointe-aux-Trembies, a distauce of about 12 ules. 
The work will inc.ude cC.edar.ug, cutt.ng, grading, 
bridges, etc.; also tracklaying and ballastng, including 
the furnishing of all marerials. J. P. Muiarkey, Secy., 
1608 Notre Dame St., Montreal, Que. 

BSCANABA, FRANKFORT & SOUTHEASTERN.— 
lucorporated in Michigan as a reorgavizat.on of the 
Frankfort & Southeastern, recent!y sv.d under _fore- 
closure. Pres., 8S. W. McCall, of Boston; Vice-Pres., 
Wm. A. Smith, of Grand Kapids; Treas., A.bert C. 
Ha.l, of New York; Secy., S. M. —, of Boston. It 
is reported that the road will probably be operated 
by the Chicago & West Michigan. 

FLINT & PERE MARQUETYIE.—Press reports siate 
that this company is qu.euy figuring with the Wabash 
to build a broad gage railway from Port Huron, Mich., 
to Marine City, and thence to Detroit, giving the r.ver 
towns an oudet, whice Port Huron woud have a 
through trunk line and competing freight rates d.rect 
to Chicago. Another plan considered by the Flint & 
Pete Marquette is to broaden the gage to A:mont, and 
build a branch from there to Holly. : 

HAMMOND & BLUB ISLAND.—The city council of 
Hamuond, Ind., bas granted this company a franchise 
to build a line through the city to the shore of Lake 
Michigan, and it is stated that the construction wi.l be 
commenced within 60 diys. The G. H. Hammond Co. 
is interested. Pres., J. P. Lyman; Secy., J. A. on 

RDWICK & WOODBURY.—Abonut 100 men an 
Py are at work on this railway between Hard- 
w:ck and Woodbury, Vt., a distance of about seven 
miles. C. A. Watson, Woodbury, Vt., is one of the 
directors. Gen. Man., E. H. B.ossom, St. Johnsbury, 
Vt..; Pres., Geo. M. Powers, Morrisville, Vt. 


AWA VALLEY.—The Ottawa, Ont., “Journal’’ 
anual that another railway is likely to be built in the 
Ortawa Valley. It is to extend from Renfrew to Por- 
tage du Fort, crossing the Utiawa Kiver at that point 
and extending into Pontiac county as far as Fhorne 
Gentre. The line will be 40 to 50 miles -n length. 
From Renfrew to Portage du Fort, about 15 m‘les, it 
will pass through the townships of Horton and Ross, 
excellent farming districts. t Portage du Fort the 
Ottawa River will be bridged. The river at this point 
is narrow, A subs:dy of $50,000 has already been 
passed for the building of a line from Portage du Fort 
to Thorne. The chief promoter of the new line is A. 
A. Wright, the king of the Renfrew creamery. It is 
understood that J. R. Booth, Mr. Gildersiecve, of the 
K. & P. Ry., and other prominent ra:lway men are in- 
terested in the scheme.. Ee ae 

ATTSBURG & EASTERN.— ut 1, men are 
old we be at work on this ra‘lway between seaheney 
and Rankin Summit, Pa., a distance of about 
miles. The work is reported as averaging 60,000 cu. 
yds. to the mile, and is to be completed by Oct. 1. 
The contract for this work was awarded to P. Mc- 
Manus,of Philadelphia, as noted in our issue of June 6. 

RACQUBTTE LAKE.—The state railroad commis- 
sion has granted the application of this ee for 
ermission to construct a steam road from Racquette 

ke to Axton, N. Y., in the Adirondacks. Chas. E. 
Arnold, of ADeay. N. Y., is said to be the chief pro- 
jector of the road. 

WARREN FOUNDRY.—Incorporated in New Jersey 


& Amboy, near Green's Bridge. arren county, to a 
connection with the Central KR. R. of New Jersey, lo 
the town of Phillipsburg, N. J.; capital stock, $10,000; 
incorporators, Wm. Kunkle, of Orange, N. J.; W. H. 
Hutick, A. 8S Deichman, of Eastun, Pa.; Warren 
Foundry & Mach.ne Co., of Phiilipsuurg, N. J., and 
others. 


June 27 to build a railway from a point ov the Easton 
W 
t 


Southern. 


ADDISON & PICKENS.—Contracts for rails and 
track suppiies have been awarded, aceording to re- 
ports, aud it Is stated tuat the coutracts for (he con- 
struction will be awarded within a few days. Tue 
ruad wiil be built frum Pickens, W. Va., at the ter- 
minus of the West Virginia & Pittsburg, to Addisea, 
Webster county. The work of cons.ruction is to be- 
gin this month, and will be pushed in the bope of hiv 
ing the road ready for operation by w enter. Lhe coun- 
ties of Webster and Upsbur have donated $25,0U0 to- 
ward completing the road, and the remainder nec- 
essary to compiete the 40 miles of road bis been sub- 
scribed by the local property owners. The line will 
follow the Black Fork of Eik River most of the way 
and will open up a fine timber region. A. H. Kunsi, 
of Weston, W a., Gen. Man. West Virginia & Piits- 
burg, w.ll have charge of the construction of the new 

CHESAPEAKE & WESTERN.—This projected rail- 
way has been noted severa. times receuily. ‘The Oid 
Dominion Construction Co., of which E. C. Machen 
is president, No. 1 Broadway, New York, has uuder- 
taken to bu.ld the road, and J. W. Reinhart, late 
president of the Atchison, Topeka & Santa Fe, is 
said to have been e.ected pres.dent of the railway com- 
pany. E. Pureel!, Jr.. & Co., Harrisonburg, Va., in- 
form us that they have sublet 20 to 24 miles of grad- 
ing from Harrisonburg east to the foot of the Bue 
Ridge Mountains to the Ferguson Contracting Co., of 
St. Louis, and about seven miles of work west from 
Harr.sonburg to Dey River to Van Aken & Hays, of 
= a on D. - The construction has been com 

nenced, and wW..l| be pushed as rap'dly as possibie 
Van Aken & Hays have already peee.ved 10 Sonteude 
of rails, which will be laid as soon as possible. It 1s 
stated that 80-'b. rails are used on the main ‘ine. 

JACKSONVILLE, ST. AUGUSTINE & INDIAN 
RIVBR.—Surveys have been made, and it is reported 
that gradiug has been commenced on the extension 
from West Pa:m Beach, Fla., south toward Biscayne 
a 65 miles. Ch. Engr., C. O. Haines, St. Augustine, 
"ta. 

NASHVILLE & MISSISSIPPI DELTA.—Organized to 
build a_railway from Grenada to Nettleton, Miss., 70 
miles; Pres., RK. H. Eliott, Birm.ugham, Ala.: Gen. 
Man., H. L. Underwood, Birm:ngham, Ala.; Atrorney 
J. W. Buchanan, Memphis, Tenn. : 

OHIO RIVER & CHARLESTON.—The fact that sur- 
veys were be:ng made for resuming work on this raj! 
way between Marion, N. C., and Johnson City, Teun.. 
was noied in our {issue of June 20. The owners of 
this road are ‘argely -nterested in the Cincinnati, Ports- 
mouth & Virginia, and Samuel Hunt, president of bork 
comp.inies, ‘s reported to have completed finaneia! ar- 
rapgemeuts for continuing the construction. 

PBACEK RIVBR PHOSPHATE MINING CO.—Th’'s 
company is building a stundard gage rali!way from Ar- 
eadia to Liverpool, Fia., a disiauce of 15 miles, for 
the™purpose of hauling phosphate rock from its va- 
r.ous plants along Peace River to Liverpoo! and ebipp.ug 
thence by water. The ‘“‘Ralroad Gazette’ states that 
terminals are being constructed at Liverpoel arranged 
for dumping the rocks from the cirs on to lighters. 
The grading is practically completed, and the track és 
Jaid from Liverpool seven m tes northward. Work was 
commenced in February last, and the entire line wll 
be compteted abour Ang. 1. Pres., Joseph Hutl. of 
Sivannah, Ga.: Gen. Man., H. M. Comer. Jr.. Punta 
Gorda, Fia.; Ch. Engr., Arthur Pew. Arcadia, Fla. 

SANFORD, LILLINGTON & EASTON.—It is stated 
that the construction of this rallway will be com- 
menced within a few days. The road will be about 25 
miles in length and has been projected for sume time. 
Address J. h. Boushall, Raleigh, N. C. 

ST. MARY’S, LAKE CITY & GULF.—A press report 
states that th:s railway has been completed from ‘To- 
ledo, Chariton county, Ga., to Boluugue, Fla., ou the 
Plant system, a distance of 40 wi.es, The road ts 
owned by Brooks Brox & Co., of Toledo, who do an 
eXtensive luarber, curpentine, and cruss-t.e busiuess, 
employing 700 hands. The read will be an important 
feeder to the Plant system. 

SOUTHERN.—This company will probably replace 
the present wooden trestle at Marshall, Madson 
county, N. C., by a stone arch, to cust about $25,000 
to $30,000, 

TENNESSEE CENTRAL.—Tracklaying wiil be com- 
menced on this road with.n a few days. About 32 
miles have been graded between Mon.erey and Kuox- 
7 Tenn. G. W. Pearsall, Ch. Engr., Harriman, 

enn. 


Northwest. 


CHICAGO & GREAT WESTERN.—A press report 
from Hampton, la., states that surveyors are at wo:k 
laying out the reute through the city for the extension 
west of this road. ‘They seew auxious to push the 
road on west to Clarion and Omaha. 


WASHBURN, IRON RIVER & WESTERN.—Incor- 
porated in Wisconsin to build a railway from Waosh- 
burn, via Iron K.ver to Saudstone, Miun., where cou- 
nection will be made with the Great Northern. The 
preliminary survey will be made at ouce, .nd the first 
3O miles to connect with the Northern Pacitic at iron 
River will be built this summer, It is stated that ar- 
rangemeuts have alreidy been made for the sale of the 
bonds in the East, The new road will opeu up some 
of the most valuable terr.tory in this section of the 
state; capital stock, $1,000,000; Incorpor.tors, W. EB. 
McCord, Chippewa Falls; Jobn Gund, Jr., La Crosse; 
F. H. Hartshorn, John A. Jacobs. William O'Neil. Ly- 
man T. Walker, Jud Howard Benton, E. S. Owen, 
Fred T. Yates, A. C. Probert, Frank J. Meehin, M. N. 
Oisted, John Anderson, Nels Nelson, E. Bergman, D. 
M. Maxey, and John Halloran, Washburn; ~e 
Bobn, J. A. Pettingill, W. W. Lei, O. H. Campbell, 
D. 8S. Clark, A. A. Hobbs, T. F. Mackmilier, King G. 
Stapies, Byron Ripley, Lron River. 


Southwest. 


ARKANSAS.—A press report from Little Rock, Ark., 
states that Austin Corbin, of New York, is prepar.ng 
to build a railway from Sunnyside, Chicot county, to 
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Hamburg, Ashley county, a distance of 40 miles, to 
secure au Outiet for the products of the 300 slate con- 
victs be has employed iu Chicot county. Ik will be 
the ouiy raiiway iu that section of the state aud wll 
prove a goid wine to the large cottou plantations 
thrvuugh wiich it will traverse. 

BAYOU LAFOURCHE & GULF.—Incorporated in 
Louisiana to bui.d a rai.way from a po.nt on the Mis- 
Sss.ppi River at or near Doua.dsonv.iie along Bayou 
Lafourche to a junccion with the main Lne of the 
Southero Pacific at Lafourche Crossing; cap‘tal stock, 
$500,000; Pres. KK. “W. Edwards; Treas., Alcee Bou- 
chrereau; principal office, ‘Donaidsunville, La. 


Rocky Mt. and Pacific. 


COLORADO & UTAH CENTRAL.—The incorporation 
of this company was noted last week. It is proposed 
to buid a railway from Denver to Sait Lake C.ty;_in- 
corporators, 8B. 8. Chauncey, of New York; Jas. Me- 
Lean, Paul Cook and ©. A. Preston, of Denver; and 
Wesley Brainerd, of Boulder, Co.o. 

DPNVBDR, LAKBWOOD & GOLDEN.—Denver papers 
stare that surveys are being made for extend.ng this 
ral.way from Goiden to Idaho Springs, 16 miles, this 
summer, it is stated that the excension wil. prob- 
abiy be operated by a new cumpany. Pres., S. New- 
house, Deuver, Colo. 

GUEAT SALT LAKE & HOT SPRINGS.—It Is re- 
ported that this railway, which has just been completed 
to Farm ngton, Utah, is to be extended from the south 
to the uorth end of Farmington, one wile, and thence 
to Kaysvite, five miles. Most of cae right of way has 
been secured. 

VPENINSULAR.—Incorporated in Washington to build 
a steam ral.way from Bg Skookum or Hammersley’s 
intet, on Puge: Sound, in a northwesterly d.rection to 
some point ou the straits of Sau Jaan de Fuca; cap-tal 
stock, $300,000; incorporators, George F. Gund and A\l- 
fred H. Auderson ret others. 

VAUGHN & OLYMPIA RY. & NAVIGATION CO.— 
Orgauized at Vashon, Wash., to build a railway across 
Vashon Isiand (between ‘Tacoma and Seatte);_ Pres. 
and Gen. Mao., EB. G. Edrington; Vice-Pres., H. L. 
Coblentz: Secy., Geo. M. Roberison; Treas., R. Tavis- 
ton; Master Mechanic, Chester Van S.yke. 

WYOMING & MISSOURL RIVER.—Incorporated in 
Colorado June 24 to construct a railway from Aladdin, 
Covk county, Colo., to the eastern boundary ine of 
Wyoming, and thence through South Dakota to some 
pom on the Missouri River; incorporators, Geo. M. 
Nix, J. Clement Uhler and John M. Greene. 


STREET AND ELECTRIC RAILWAYS. 


COTTAGE OITY, MASS.—An electric railway com- 
pany Is securing r.glt of way for a belt ine road seven 
més in length on the northeast end of Martha's Vine- 
yard. Jvsian Qu.ucy, Jr., of Boston, is interested. 

MIDDLETOWN, CONN.—It is reported that the New 
York, New Haven & Huriford R. kk. Co, is cons.dering 
the quesdion of equipping the Middleiown and New 
Brita. branches of with e.ectricity. 

NEW HAVEN, CONN.—The Manufacturers’ St. Ry. 
Co. bas petitioned for a franchise for au electric rail- 
Way for carrying freight. Geo, S. Barnuin, Tres. 
Bigelow Co.; N. W. Kendall, Pres. Quinnipiac Brew- 
ing Co., and 8S. J. Fox, Pres. National Pipe Beud.ng 
Co., are Interested, 

OGDENSBURG, N. Y.—The state railroad commis- 
sion has granted the Ogdensburg St. Ry. Co. perm.s- 
siou tO Increase its capital stock from $75,00U_ to 
$150,000, and to equip its road with electricity. Gea. 
Mun., H. B. Howard. 

ROME, N. Y.—The Rome City St. Ry. Co. has been 
granted permission to equip its road with electricity. 
Secy., W. P. Raylaud. 

SYRACUSE, N. Y.—The Syracuse & Suburban R. R. 
Co. has been cncorporated to build an e-ectric railway 
from Sourh Salina St, iu Syracuse, to Mantius, a dis- 
tance of 12 wmi.es; capital stock, $250,000; direcrors, 
Jobu J. King, Osgood V. Tracey and Giles H. Still- 
We. of Syracuse; D. W. Gridtey, of Thousand Island 
Park, N. Y., and A. Cady Palmer, of Fayetteville, 
a A 

TROY, N. Y.—It is reported that Jackson & Sharp, 
ff Wilmington, Del., have been awarded the contract 
for four 2S-ft. closed passenger cars, three box cars 
ind four 24-ft. platform cars tor the Troy & New Eng- 
land railway, described in our issue of June 13. 

McKBESPORT, PA.—I: is reported that the Second 
Ave. Traction Co., of Pittsburg, is considering the 
question of extending lis road up the Youghiogheny 
River to Buena Vista. 

PITTSBURG, PA.—We are informed that on July 22 
the application for a charter for the Consotidated Trac- 
tion Co. will be made at Harrisburg. Legal notice has 
been fled by Wm. Fiinn, C. L. Magee, Geo. Sheppard, 
Geo. J. Whitney and G. W. E.kins. Th's will con- 
svliate the Pitteburg, Duquesne and Central and all 
of their branches. 

BALTIMORE, MD.—Local papers state that the con- 
tract for building the city extension of the Baltimore, 
M.ddie River & Sparrows Point E!ectric Ry. has been 
awarded to Benjamin Glenn at private terms. The ex- 
tension ts from 15th St. and Eastern Ave. to Lombard 
St., to Highland Ave., to Baltimore St,, to Loney’s 
Line. Ina few_days the contract for the power houses 
wl! be awarded, Surveyors are Wow at work on the 
line on the North Potnt road. 

SNOW HILL, MD.—It is reported that the Sine- 
puxent Beach Co, is preparing plans for an electric 
railway six miles in lengtb along the beach. 

MANCHESTER, VA.—John C,. Robertson, reportel 
nerthern parties, has petitioned the 
supervisors of Chesterfield county for a franchise for 
an electric rallway between th's eity and Petersburg. 

FAIRMONT, W. VA.—The Fairmont Suburban Ry. 
Co. has been incorporated with a capital stock of 
$1.300, $130 of which is paid in; Incorporators, U, A. 
Clayton, W. T. Hartman, L. P. Carr and others, of 
Fairmont. 

ATLANTA, GA.—The Atlanta Traction Co. has 
been reorganized and the name changed to the Atlanta 
Ry. Co.; capltal stock, $300,000. A number of im- 
provements will be made and the electri¢ road exten1- 
el to the exposition grounds and other parts of the 
city. Pres., Geo. W, Parrott; Vice-Pres., M. F. 
ous; Secy.. Walter Kimball. 


LOUISVILLE, KY.—It is reported that the Penn- 
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sy-vania R. R. Co. is about to equip its branch road 
to New Albany and Jeffersonville w.th electric.ty. 

WADSWORTH, O.—TIhe Wadsworth Electric Ry. 
Co. has been organized; Pres., F. G. McCauley, of 
Wadsworth; Vice-Pres., W. A. Ault, of Wadsworth; 
Secy., KF. ©. Lee, of Wadsworth. 

DETROIT, MICH.—A new company has been organ- 
ized to build an eiectric railway from this city to 
Dearborn, a distance of six miles; capital siock, 350,- 
vou, with $12,500 paid in. It is reported that work 
wil be begun at once. Directors, Johu H. Irvine, 
Surathearn Hendrie, Arthur Bassett and Byron S. 
Stapleton, Detroit. 

OHICAGO, ILL.—The Chicago Electric St. Ry. Co. 
has been incorporated, with a capital stock of $5,000,- 


ouv, by Sherman D. Purnia, John Parrott and O. W. 
Larson. 


_ PONTIAC, ILL.—The Pontiac Transit Co. has been 
incorporated to build a street ral.way; capital stock, 
$100,000; incorporators, C. ©. Strawn and Ll. KF. Funk. 


MILWAUKEE, WIS.—The Cudahy Advancement As- 
sociation, 611 Pabst Bidg., has appointed M. J. Mab- 
bett, RK. O. Betz, C. M. Kendall and B. A. Eaton a 
committee to pet.tion the town of Lake for a fran- 
chise for an electric railway from Cudahy to the city 
lim.ts. Patmck Cudaby, as noted last week, is in- 
terested. 

SHEBOYGAN, WIS.—The Sheboygan Light, Power 
& Ry. Co. has been incorporated to bu.id a street 
railway and an e.ectric Lght piant; capital stock, 
$2vv,000; Geo. B. Mattoon and John M, Saemann. 

ST. LOUIS, MO.—The St. Louis & Kirkwood R. R. 
©o. has increased its capital stock from $10U,00U [tu 
$3U0,000.——The Southern Electric Ry. Co. is consider- 
ing the quest.on of extend.ng its road from Caroundeiet 
to Jefferson Barracks, a d.stance of 2% mi.es, at an 
estimated cost of $02,000. Gen. Man., Jos. 8. Miniry. 


OTTAWA, ONT.—Press reports state that a bill to 
incovporate the Internauionail Ry. Co., which proposes 
to coustruct and operate electric railways in Western 
Ontario, with Hanu.ton as a central point, has passed 
the rai.way committee of the House. The b.ii em- 
powers the company to issue bonds to the extent of 
$20,000 per mie of s.ngie track and $6,000 per mile ad- 
ditional: for double track, and a.80 authorizes it to 
lease the railway to the Canadian Pacitic, Canada 
Southern or New York Central, and to acquire the 
frauch.ses and properties of electric lines now in 
operation, ‘The time for the comp.etion of the under- 
tuk.ng is limited to five years. 


PLEOTRIC LIGHT AND POWER. 


AVON, N. Y.—Allen, Carpenter & Co. have 
granted a franchise for an e.ectric light plant. 

MARCUS HOOK, PA.—Bids are asked by the commit- 
tee undl Ju.y 1¥ for Lghuug the streets from one to 
tive years. 

OLYVHANT, PA.—Bids are asked until July 9 for 
furuishing one 20Uv-Hl’. engine, two 66 x 18 tubular 
boiers, Oue pump and two incandescent dyDallos, aud 
for erectiug a bui.d.ug for an electr.c light plant. M. 
W. Cummings, Jr., Borough Secy. 

VINELAND, PA.—Chariles Keighley & Son, owners 
of the wWaler-Wurks, are reported as Cous.deriug ap- 
plying for a francnise for an e.ectric light plant. 

WASHINGTON, D. C.—Bids are asked until July 22 
for pult.ug ap eiectric light p.ant in the government 
hospital for the insane, near Washington. Wm. 
Sims, Acting Secy. Vept. Inter.or. 


UWBPNSBUKO, KY.—A _ proposition to appropriate 
$25,000 for an eleccric cight piant is being considered 
by the citizens. 

BRAZIL, IND.—Henry Lafollette, Ronald F. Me- 
Dona:d and John Rvubinuson, reporied as. representing a 
New York syud.cate, are endeavoring to secure a fran- 
clise fur an e.ectric Lght plant and for an eiectric rail- 
way. 

CONNERSVILLB, IND.—Bids are asked until July 11 
for erecting an electric light plant of 30 are-light ca- 
pacity. Consu.t. Hugr., Jonu A. Cole,Old Colony Bidg., 
Chicago; W. L. Cort.eyow, Chan. Oom, 

ST. JOHNS, MICH.—The council has decided to hold 
an election July 8 to vote on the question of issuing 
$35,000 in bonds for an e.ectric ight plant. 

OAKLAND, ILL.—It ‘s reported that the question of 
putting .n an electric light plant is being considered. 

ROCK RAPIDS, IA.—It !s reported that the eity will 
soon make arrangements to put in an e-ectric light 
plant, 

LEXINGTON, MO.—The citizens have voted to con- 
struct an electric light plant, for which bonds will 
probably be issued. 

AUSTIN, TEX.—The citizens have voted to issue 
$200,000 of 6% bonds for compieting the electric light 
plant and water-works. 

WINDSOR, ONT.—The committee has directed the 
deputy city clerk to advertise for bids for extending the 
e:.ctric light plant, at an estimated cost of $6,000. 


NBDW COMPANIES.—Meramec Lake Power Co., Chi- 
cago, Ill.; $2,000,000; James G. Cozzens, Andrew ©. 
Clark, Edward D. Cooke. 

Pa.; $1,000; Treas., 


Un.on_ Ezectric Co., Chaleroi, 
James S. McKean, Pittsburg. 

Alton Ry. & Iumtnating Co., Alton, Ill.; $250,000; 
Joseph F, Porter, Chas. W. Miller, Henry R. Phinney. 

Oonsotdated EXectric Purifier Cvu., Chicago, UL; 
ee: A. M. Betfield, Wm. C. Archer, John W. 

lal. 

Virginia Water & Power Oo., Virgin‘a, I1.; Pe rary pe 
Gos, Conover, John A. Jones, R. . Mills, Matthew 

apie. 

Wilmette Electric Light & Power Co., Wilmette, 1: 
$15,000; John S. Meyer, John W. Meyer, Edwin B. 

ebb, 

Ha‘l Electric Power Co., Des Moines. Ia.; $500,000; 
ot oo H. Laird; Vice-Pres. and Treas., Thurman 
M. Hall. 

Shebovgan Light, Power & Ry. Co.. Sheboygan, Wis.: 
$200,000; Geo. B. Mattoon, John M. Saemann, F. J. 
Saemann. 

American Electric Fuse Co., Chicago, Ill.; $25,000: 
Eugene H''debrand, Clarence F. Brown, Ra‘ph W. 


Jowman. 
Boat Co.. New York, N. Y.; $8,000; to 


been 


E‘ectrie 
manufacture electrie propellers for boats and other 
kinds of electrical appliances: F. 8S. Allen, I. T. Me- 
Dowell, C. H. Dewitt. 


Eilicott City Electric Light & Power Co., reorganize; 
into the Electric Light Co. of Howard Count > ore 
gig, Md.; $5,000; John G. R Louis’ Ny. Gewz 


ames N. Gaither,"Wm. RK. Dorsey, Chas. W. Kraft. 


BRIDGES. 


PITTSFIELD, ME.—It is reported that the citi 
, * tizens 
have voted $3,000 to build a steel bridge in place oe 
the structure known as the short bridge. 

HINESBURG, VT.—Eugene N. Sanctuary has bee, 
engaged to prepare specifications for a new irou bridge 
in this town. 

BRIDGEPORT, CONN.—The New York, New Haye: 
& Hartford R. R. Co. is reported as preparing pla... 
for a lift bridge in place of the present struciure {1 
this city. 

ITHACA, N. Y.—Bids are asked until July 10 fo: 
constructing a 100 to 12v-ft. iron or steel highway 
br.dge across Six Mile Creek, with masoury substruc:- 
ure. The work will inciude 1,540 cu. yds. of earth 
excavation, 1,450 cu. yds. of rock excavation, 2,1) 
cu. yds. of masonry, ete. Engr., K. P. Crandati; A 
W. Force, Cy. Clk. 

MAMARONECK, N. Y.—Bids are asked by the com 
missioners of highways until July 8 for constructing 
a stone arch vridge over Mamaroneck River, becween 
— and Rye. Address J. A. Kirby, Portchester. 


ONEONTA, N. Y.—The question of issuing from $15, 
000 to $30,000 in bonds for a bridge over the rai! 
way at Main St. is being considered. 


TROY, N. Y¥.—The city eng:neer estimates the cos: 
of constructing the Rensselaer St. viaduct at $24,575. 

JERSEY CITY, N. J.—The Consolidated Traction Co. 
has pet.tioned the Hudson county board of freehy.ders 
for rmiss.on to bui.d a trestie over the tracks of 
the Deiaware, Lackawanna & Western R. R. at Sand- 
ford's Crossing. The trestie will be 20 ft. above the 
rai.way, and will cost $25,000. Gen. Supt., H. G. 
Qu.gg. 

PEKTH AMBOY, N. J.—The construction of a bridge 
ee Perth Amboy and South Amboy is being cun- 
sidered, 


‘RED BANK, N. J.—Press reports state as follows: 
Hubbard's bridge, crossing the Shrewsbury K.ver at 
Red Kank, will be ra.sed, extended, and an iron s.de- 
waik constructed, at an estimated cost of $¥,5UU, to be 
equaliy borne by. Shrewsbury and (Middietowu town- 
ships, 


CARLISLB, PA.—Bids are asked until July 9 for 
building an iron br.dge over Conodogu.net Creek at 
Wo.f's Ford. George (Be.tzhoover, Cik. Bd. County 
Comrs. 

PITTSBURG, PA.—The Beaver Road & Nevill Is!- 
and Bridge Co. bas been incorporated to bu:ld au iron 
bridge from Nevile Isiand to Beaver Road in Gienfieid; 
capital stock, $5,000, with §$50U paid in. ‘Lreas., U. J. 
McWonald, of Allegheny. 

WYOMING, PA.—The Wyoming Bridge Co. has been 
incorporated to build a br.uge over the Susquehanna 
River at Port Bianchard; capital stock, $1,vvu; D. OU. 
McCollum, S. S. Her.ng, V. L. Breese and W. R. 
Chapin. 

COVINGTON, KY.—Bids are asked until July 6 for 
excavating and masonry for four anchorages for the 
Covington & C.nc.nnati suspension briuge.  Pres., 
Bradford Shink:e; Asst. Secy., J. A. Johnsen. 


CINCINNATI, O.—The county engineer has been di 
rected to prepare pians for a new bridge over the 
west fork of Mill Creek at Wayne Ave., Spr.ugtie.d 
township.—The county commussiwuers have rece.ved 
the fu.owing bids fur build-ng the wrought iron tratt 
truss bridge over Schnapp’s Creek: Brackett Br.dage 
Co., bid No. 1, $1,402 (awarded contract); bid No. 2, 
$1,260; bid No. 8, 9¥5u; Ind.ana Br.uge Co., $1,405; 
King Bridge Co., $1,070; Lo.edo Bridge Co., $1,510; 
New Co.umbus Bridge o., 91,440; Braubury & dSpei- 
cer, $1,746. 

TROWBRIDGE, MICH.—It is reported that a stee: 
bridge is to be bu.it across the Naiamazoo River at 
this place, at am estumaled COSL Of $5,svv. 


JPFFERSON, WIS.—A town meeting was hed Ju‘y 
3 to vote on a prupus.t.on to issue 92,vUU in bunds for 
construct.ng a bridge at Man St. 

STEPHENSVILLE, WIS.—'the Milwaukee ‘Bridge & 
Ireu Co. bas been awarued tue Coutract Lor vu..uilg 
a new 2Uu-ft. span drawbridge over Woir River a: 
this place, at $0,585. 

KANSAS CITY, KAN.—The council bas passed an 
ordinance direcung the Kansis Cuy Beit ky. Uo. to 
buiid ap iron briugge over its ruad at Park Ave. 


BUILDINGS. 


(BOSTON, MASS.—J. Reed Whipple, of Young's 
Hore: and the #arker House, has piaus for a 1vU-stury 
hotel at Boy.stun aud Tremont Sis., estimated tu cost 
about $1,000,000. 

EAST CAMBRIDGE, MASS.—Bids are asked until 
Juiy 13 for erecting an add:tion to the county court 
house. J. H. ‘Read, S. O. Upham and Francis b.geiow, 
Coirs, 


PKUVIDENCE, R. I.—Subscriptons have been. re- 
ceived by Vunscomb & Jenn.sun, 59 Wall Si, New 
York, for the Providence B.dg. Co., organized by EP. 
Kollins Morse & Brother, and E. H. Roll.ns & Sons, 
of Boston, for erecting a 10-stury 8.eel store and brick 
bank and office buiiding on the Grosvenor estate, frout- 
ing on Weybosset St. and next to the post office. The 
bu.iding, including the purchase of the land, etc., is 
estimaced to cost about $1,500,000. Archs., Winslow 
& Wetherell, of Boston. 

NEW YORK, N. Y.—Stacy C. Richmond has given 
a mortgage to the Mutuai L:fe Insurance Co, for 
$1,800,000 on the prope extending from 5 to Il 
Broadway and reaching through the block to Green- 
wich St. The senor Was recently sold by Joseph F. 
Steir to a syndicate represented by Spencer, Trask & 
Co. It is proposed to erect a 16-sto . 
each floor to have an average of 20, . ft.—l).ans 
have been filed by Samuel! Hirsh, of 43 West 76th St., 
for a six-story brick office building at 9 and 9% Uni- 
versity Place, and a six-story br.ck office build $10. 

‘or 


office build.nz, 


38 to 42 Clinton Place, the two buildings to cost 0,- 
000; by Alexander Moore, 151 West 61st St., a 
seven-story brick apartment house at 68th St. and Cen- 
tral Park West, to cost $125,000.—It is reported that 
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lefferson M. Levy has purchased of Mrs. Abby 38. 
\ursiul, of Mi:.brook, N. J., tue properry at 18 New 
<- for $225,000, and on this property and that ad- 

‘ulug on Broad and New Sts. It Is proposed to erect 

story office building at au est.maced cost of about 
‘(jou.vu0, pans for waich are uow being prepared. 

“jr is reported that McKim, Mead & White ure to 

epare plans for reconstructing the New York Cus- 

10 House building. 

PITTSBURG, PA.—The committee of the Pittsburg 
\rmory & Aud:torium Associat.on is considering sites 
for the proposed armory. 

PHILADELPHIA, PA.— Arrangements are boing 
nade soon to begin the work of constructing the 2 
Kegiment armory, on Broad St., mear Diamond. 
\rehs., Rankin & Kellogg. 

BALTIMORE, MD.—Bids are asked until Juty 15 for 
recting a school building at Carey St. and Columbia 
ive. J. T. Oster, Inspector of Buildings. 


HUNTINGTON, W. VA.—Plans are asked by the 
vunty. court until July 15 for a two-story stone and 
rick court house, to cost $60,000 to $100,000. F. F. 
MeCultough, Cik. 

suc 1HeRN PINES, N. C.—It is reported that J. A. 

fufts, of Boston, Mass., has purchased 5,000 acres of 
ind near Southern Pines, and wiii contract for the 
puiding of about 500 co.tages to be vccupied by 
Northern visitors afflicted with pulmonary troubles. 
It is probable that he will also erect one or mvre 
manufacturing establishments of some k:nd for the 
purpose of riving L.ght employment to indigent con- 
sumptives. The plans are not yet fully deveioped. J. 
r. Patrick, of Southern Pines, is interested. 
NEW ORLEANS, LA.—Bids are asked until July 25 
for the metal work for the tower and for the recon- 
struction of the buildings for the Chaudeleur L’ght 
Station, La., as stated in our adveriising columus. 
Maj. Jas. B. Quinn, U. S. Lighthouse Engr. 

MARLETTE, MICH.—Bids are asked until July 19 
for ner a new brick school building. Arch., 
J. E. Milis, Chamber of Commerce, Detroit. <A. T. 
Baker, Secy. Bd. Education, Marlette. 

BLOOMINGTON, ILL.—It is reported that the Il- 
linois Central Ry. Co. will at once erect a brick and 
stone passenger stat.on in this city, at an estimated 
cost of $25,000, 

OHICAGO, ILL.—Flanders & Zimmerman have pre- 
pared plans for a factory on Van Buren St., near 
Ashiand Ave., for the Illinois Condensing Uo., to cost 
$40,000.—J. H. Moore is preparing plans for a four- 
story brick and stone factory building for Morgan & 
Wr-ght at 72 to 86 North May St., to cost $5,000. 

ATOHISON, KAN.—Plans are asked by the county 
commissioners until Juty 30 for an $80,000 court house, 
according to reports. 

WACO, TEX.—A press report states that the board 
of directors of the Cotton Palace has accepted new 
plans for the construct.on of the pa:ace, the former 
having been determined to be too expensive. The bids 
for the construction of the buildings upon the plan 
adopted have aiso been received, and the contract 
awarded to Gordon & Herbert, of this city. The cost 
of the build.ngs will be $50,000, and the work of con- 
struction w.ll begin at once. 


WATER-WORKS. 


GORHAM, 'ME.—At a special town meeting June 24 
tue town voted to contract with the Gorham Water 
Co. for a supply from Sebago Lake or from artesian 
we.ls, the viuage to pay $1,200 a year for ten years 
for hydrant service and $1,000 a year for 15 years or 
more. A rate for private consumers was also agreed 
upon, 

KENNEBUNK, ME.—A. W. Mendum, C:k., writes us 
thit at an adjourned town meeiing the proposition of 
the Mousan Water Co., noted iast Week, Was ap- 
proved subject to certain coud.tions. The matter :s 
not yet settied. Pres., Henry C. Lord, Alfred, Me. 

CENTRE HARBOR, N. H.—J. S. Graves, Dr. L. B. 
Morrill, D. W. Goe and J. P. Leighton have been ap- 
pointed a committee to secure p.aus and estimates for 
works. A gravity system wil probab.y be adupred; 
estimated cost, $10,000, 

JOHNSON, VT.—The village has voted to issue 
$9,000 in bonds for works, which will be constructed 
as soon as possible. C. H. Stearns, Chn, Com. 

ACTON, MASS.—W. D. Tuttle, for the committee, 
writes us that trial weils are be.ug sunk, but as 
yet without satisfactory results. It is uot certain 
what the town will do. The committee has been in- 
structed to make pre.iminary examinat.ons and to se- 
cure estimates of cost, but it :‘s not probable that any 
contracts will be awarded this season. Engr., F. L. 
Fuller, of Boston. 


BRADFORD, MASS.—The town is reported about to 
eu.arge and improve the works, recently purchased 
of the Bradford Water Co. for $80,000, 

HYDE PARK, ‘MASS.—The selectmen have been au- 
thorized to contract with the Hyde Park Water Co. 
cor ae hydrants for 10 years at a cost not exceeding 
wee . 
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LEXINGTON, MASS.—At a town meeting Satur- 
day it was voted, 66 to 54, to purchase the works for 
$200,000. It is not known whether a majority or a 
two-thirds vote was necessary to carry. 

METHUEN, MASS.—The town has voted to authcr- 
ize the water commissioners to issue $25,000 in bonus 
for extending and compieting the works. 

BRISTOL, R. 1.—H. F. Bennett, Town Clk., writes 
us that no steps have yet been taken for raising money 
to purchase a water supply, and that it will be sev- 
eral montas before such action is taken. 

WATERBURY, CONN.—Bids are asked unt!!l July 15 
for the ss of $200,000 of 344% or 4% water 
bonds. ‘chard F. Frady, Cy. Cik. 

ANTWERP, N. Y.—The contract for works has been 
awarded to Ferris & Knapp, of Watertown, at $17,292. 
The only other did for -abor and material complete 
wis thar of M. L. C, Cleveland, of Watertown, at §$22,- 
970. Engr., Frank A. Hinds, of Watertown. 

BINGHAMTON, N. Y.—Piaus for the new 45,000,000- 
gallon storage reservoir, for which the city has been 
authorized to issue bonds, are being made by S. M. 
Gray, of Providence, R. I. John Anderson, Secy. 
somrs, 


BOONVILLE, N. Y.—It is reported that the question 
of a supply is again being agitated, and that the 
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plans and specifications are being revised for the im- 
provement of the North Lake reservoir, at au esti- 
muted cost of about $25,000. 


BUFFALO, N. Y.—The corporation counsel having 
deciared the bids for a new pumping eng.ue i.legal on 
the ground that no uotice of intention was pub.ished, 
the city cierk wil: this week pubiish a uot.ce and the 
board of public works will subsequeutly reauvertise 
for bids. The same action will provabiy be taken on 
the new Waler-works tunnel.——lbe council bas voted 
in favor of purchasing two new 30,00U,0UU-gallon pump- 
ing engines for the lower pumping station. 

CAPE VINOENT, N. Y.—Bids are asked until July 
23 for constructing works, including about 48U tons of 
10 to 4iu. pipe, WU bydranuis, pumping eng.ue, ete. 
a ny Hinds & Bond, Watertown; J. A. Scobeil, Secy. 

ours, 


CLAYTON, N. Y¥.—R. P. Grant, Chn. Com., writes 
us that it is proposed to cali an election to vole on 
the construct.on of water-works and sewers us soon 
as detin.te information can be secured to .ay before 
the taxpayers. It is expected that the propositions 
will carry. The water supp.y wiil probubiy be taken 
from the St. Lawrence Kiver. 


CORNWALL-ON-HUDSON, N. Y.—Bids are asked 
until July 10 for the construction of works, as ad- 
vertised in Engineer.ng News. This is a posipouement 
of date from July 5. Engr., Alexander Potter, New 
York. 

PHILMONT, N. Y.—Charles N. Harder, John Hayes 
and George W. Mosely, are members of the board of 
water commissioners recentiy appointed. The citi- 
zeus have just voted $40,000 for works. 

PINE PLAINS, N. Y¥.—The Pine Piains Water Co. 
has been incorporated, with a capital stock of $10,000, 
by J. ‘Kk. Thompson, of Amen.a, and Fk. Bostwick, 
William Bostwick, and J. H. Bostw.ck, of Pine Plains. 

WARSAW, N. Y.—B.ds are asked until July 25 for 
constructing works, inc.uding about 15 m.les of 10 to 4- 
in. mains. Engrs., Voorhees & Witmer, Buffalo; E. 
B. Everingham, Secy. Comrs. 

BORDENTOWN, N. J.—The water company ‘s re- 
ported about to s.nk artesian wells for a new water 
supply, the present supp:y from a creek being unsat- 
isfactory. 

HIGHTSTOWN, N. J.—Bids are asked until Juty 15 


for constructing works, as stated in our advercising 
columns. Engrs., Isaac S. Cassin & Son, Philade.phia; 
A. S. Voorhees, Chon. Comrs. 


PLAINFIBLD, N. J.—The water company is re- 
ported to have voted to lay 2,400 ft. of new mains on 
Bist Front St. 


EAST BRADY, PA.—Bids are asked for the pur- 
chase of $10,000 in water bonds, according to reports. 
RK. R. MeGregor, Clk. of Council. 

HAZLETON, PA.—The Diamond Water Co. bas 
awarded the contract for an artesian well at Fisher's 
Run to John Harper, of Jenkintown, and that for 
1,600 ft. of main in North Church St, to H. B. Mande- 
ville. 

KNOXVILLE, PA.—The Woods Water Co. was ‘n- 
corporated July 1 to operate at Crafton, Aliegheny 
county; capita. stock, $1,000; principal piace of bus- 
iness, Knoxville; Treas., Chas. F. Patterson, Alle- 
gheny, Pa. 

MONACA, PA.—Chandley Bros., of Beaver Falls, Pa., 
are reported to have been the ‘towest bidders for con- 
structing the proposed works at about $21,000. 

MYERSTOWN, PA.—A. 8S. Harkness, Quarryville, 
Pa., Treas. Myerstown Water Co., writes us that the 
proposed plant will include a 1,000,000-gallon reservo_r 
and about four mites of pipe, principally 8-in., and 
will cost $18,000 to $20,000, but will not be built until 
the effect of the dry season is seen on the springs 
from which it ‘s proposed to secure a water supply; 
population, 3,000. 

MONTROSE, PA.—The special committee appointed 
to investigate the water supply has recommended that 
the Consumers’ Water Co. be earnestly requested to 
extend the intake pipe 200 to 400 ft. further into the 
lake. F. I. Lott, Chn. Com. 


PHILADELPHIA, PA.—Hannis, Wiliams & Bunting, 
solicitors, of this city, are reported abour to app.y for 
a charter for the Villa Nova Water Co.; incorporators, 
H. B. Chimbers, Howard Watkins, Jos. S. Keen, Jr., 
and Jos. W. Hawley. 

WAYNBSBORO, VA.—We are informed that the pro- 
posed works will inc!ude about 2% mi-es of 10 to 6-tn. 
mains, 25 hydrants, stand-pipe and power pump. T. 
H. Antrim and S. H. Lambert are the committee. 

ELIZABETHTOWN, KY.—At an election June 22 
the cit'zens voted, 318 to 12, in favor of issuing $13,500 
in bonds for works. 

ATTIOA, O.—The stand-pipe of the new works is 
reported to have been blown down June 26. 

OLEVELAND, O.—Local papers state that plans 
and estimates are being prepared for a new _ intake 
tunnel 9 ft. in diameter and four miles in length, esti- 
mated to cost $800,000 

CINCINNATI, O.—Bids are asked by the board of 
administration until July 29 for 625 bbis. of rortland 
cement, to be delivered on site of new water tank at 
(Mount Auburn. 

HAMILTON, O.—The council has passed an ordi- 
nance authorizing an issue of $6i\,000 in bonds for im- 
roving and enlarging the works, as noted last week. 
yon Fisher, Secy. W. W. Trustees. 

HURON, 0O.—Press reports state that the question of 
works is being agitated. 

LOGAN, O.—Bids are asked until Aug. 1 for furnish- 
ing materials and constructing a system of water- 
works in this village, as stated in our advertising 


columns. Consult. Engr., Frank Snyder, Columbus; 
B. K. Tritsch, Secy. Trustees. 
PBRRYVILLE, O.—A. W. Budd, Chn. Trustees, 


writes us that the following bids were received last 
week for constructing works: 


der & Willams, Dayton, O...........+205- $6.215 
Foleo Oonstreetion Co. To‘edo, O..... aaihe<on 6,500 
Martin & Air, Newport. ie tukbeghsenseakiat 6.710 
Geo. O. Morgan, ncn cdmesséeedenans wan 8,191 


JEXANDRIA, IND.—The contract for putting in 
oa works has been awarded to the Seckner Con- 
tracting Co., of Chicago, at $47,260. 


FOWLER. IND.—Plans for 4 complete system of 
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works are being prepared by the Seekner Oontract.ng 
Co., vf Chicago. 

FORT WAYNE, IND.—The Allen County Medica: So- 
cieiy bas sent resuvlutions to we cily beard of nealch, 
coudemuing ive use of surface water from the Spy Rua 
basin. lt is stared that additional weils should be 
sunk at once. 

JASPBR, LND.—I; is reported that an elecLon was 
he.d Juve 29 to volte on Loe question of works. A. J. 
Berger, Uy. C.k. 

LAKE ODDSSA, MICH.—The citizens are 
as ag.tating the questivg of Works. 

MILFORD, MICH.—The quesiion of voting $18,000 lao 
bouds for works was favorably voted upon June 2s. 
It is stated that pians aud specificatiuus bave been 


report ed 


prepared by M. Waker. Geo. . McCoy, Viliage Cik,. 
ALHBNS, ILL.—B.ds will soon be asked for con- 
struciiug works, according lo reports. G GG Cur- 


hurt, Cy. Cik. 


AURORA, ILL.—Bids are asked until July 10 for the 


purchase of $26,000 of 1lU-year 5% Water bounds. Ww 
Pfrang:e, Cy. U.k. 
OHENOA, ILL.—At a special election June 26 the 


citizens voted, 215 to 48, in favor of works. 

OHIGCAGO, ILL.—The council: 
comumissivuer of pub.ic Works to make estimates and 
to adveriise for bids fur the extension of the norih 
shore ‘niet, aud the construction of an intake tunnel 
to Gartieid Boulevard and Wes: 44th St., or to such 
po:nts as he may des.gnate; and also, for the cousiruc- 
tion of a tunnel in the uorthwesiero section of the city, 
the amvunt to be paid for such work anuually not to 
exceed $500,000, un.ess o:herwise ordered by the city 
counci.. 

BLMWOOD, ILL.—Z. L, Gilbert, Cy. Clk., writes us 
that contracts have been awarded ag follows: For pipe, 
Anniston Pipe & Foundry Co.; bol.er, stand-pipe, coe. 
ers, etc.,Harvey Boller Works Co.; pump, Deaue Sceam 
Pump Co.; hydrants, vaives, ete., Detrick Supply Co. 
GALBSBURG, ILL.—The water committee is reported 
to have cuntracted with the Cook Weil Co. for the 
sinking of new wells. 

MOMENOB, ILL.—Bids are asked until July 29 for 
the coastruction of works, as stated iu our advertising 
co.Lumns., Kugrs., Seckner Contract.ng Oo., Chicago; 
Chas. B. Astle, Cy. C.k. 

WATERMAN, ILL.—The Waterman Water Supply 
Co. has been incorporated with a capital stock of 
2,000, by Rastus Dean, G. W. Wakefie:d, F. A. Brown, 
R. A. Brown and Harry Bradbury. 

JUNBAU, WIS.—The contract for constructing works 
has been awarded to Fairbanks, Morse & Co., of Chi- 
cago. 

DE PERB, WIS.—The West De Pere Artesian Water 
Suppty Co. is reported to have g:ven a ¥0 days’ option 
on its p.ant to Stephen Whitmore, of West Superior. 
It is reported that Mr. Whitmore desires to purchase 
the east and west side systems and to put in pumping 


hae voted to direct the 


works, the natural pressure from artesian wells not 
being sufficient for fire protection. 

FRANKLIN, MINN.—Bids are asked until July 15 
for constructing works; population, 400. Peter E. 
W.cken, Village Recdr. 


ALTA, IA.—A contract for works has been awarded 
to Jackson & Moss, of Des Moines, at $6,496, or $5,250 
Without the pumping plant. Fairbanks, Morse & Co. 
bid $6,890. 

SCHALLER, IA.—At an election June 22 the eit!zens 
voted, 95 to 45, in favor of works, A prev.ous election, 
at which this proposition was carried, was declared 1\ 
legal. 

CROW AGENOY, MONT.—Bids 
Water supply system at this place. 
son, Acting U. S. Indian Agent. 

KIRKWOOD, MO.—The town board has just re- 
jected two appicat.ons for franchises for works, and 
is now considering an application of Col. Tom Connor, 
who owns the Joplin, Mo., works. 

ST. LOUIS, MO.—B'ds are asked until! 
bui-ding and erecting comp.ete in piace 
house for bigh-service pumping station No. 3, 
E. S. Foster, Secy. Bd. Pub. Impvts. 

ALVARADO, TEX.—Bids are asked until July 31 for 
drilling an ariesian_ we.l for the A‘varado Water Sup- 
ply & Light Co. IL. A. Patton, Vice-Pres. 

AUSTIN, TEX.—At an election June 24 the c‘tizens 
voted to increase the bonded debt of the city $200,000 
for the purpose of competing the mun.cipal water 
and ‘ight system. 

DALLAS, TEX.—Bids are asked until 
botler for the city water-works. C. 
Com. 

GOLIAD, TEX.—J. H. Bwe'l, Secy. Goliad Water Co., 
writes us that the contract for works has been award- 
ed to Greathouse, Taylor & Burr, of Beeviile, Tex. 

NACOGDOCHES, TEX.—The council is reported as 
making a canvass of the town in regard to a proposi- 
tion to issue bonds for works. 

KINGFISHER, OKLA.—The contract for erecting 
Ss and lay'ng mains necessary to complete the 
works has been awarded to the Seckner Contracting 
©», Unity Bidg., Chicago. 

SEATTLE, WASH.—E. H. Amn‘down and F. H. 
Osgood have informed the city council that they will 
furnish the city with a gravity water supp'y from 
Cedar River Fatis. The city engineer has been 4! 
rected to investigate the project. 

FLAGSTAFF, ARIZ.—A press report states that the 
outiook for new water-works ‘s excellent, and an ear‘y 
decision ‘s expected. The springs on the mountains 
have been measured and found to carry 90 miner's 
inches of water. 


are asked 
Lieut. J. W. 


for a 
Wat- 


July 9 for 
the engine 
at Baden. 


July 16 for one 
A. Cour, Chn. 


IRRIGATION. 

GBRING, NEB.—A press report states that the peti- 
tion for the target Irrigation district so far projected 
under the prov'sions of the new ‘aw has been filed with 
the board of commissioners of Scotrs Bluff county, and 
will be considered by {t at an adjourned meet ng on 
July 6. The canal will be about 70 miles long, beg'n- 
ing In Wyoming, and w'll cover from 60,000 to 70,000 
acres in the western end of the state. ‘ 

SAN SABA, TEX.—We are informed that the loca- 
eation of the canals of the San Saba irrigation plant 
will be commenced in a few days. It {s proposed to 
but'd a so'id masonry dam across the San Saba River, 
be'ow Brady Creek. to raise and store water to irri- 
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wate between 40,000 and 50,000 acres of land in the 
Valey dowu to Colorado Kiver. A preliminary sur: 
vey of th.s work was wade a year agv. Hon. Henry 
Suy.es, of Abi.eve, Tex., represents the capitacists, 
and N. Wereuskio.d, of Dallas, Tex., is the chief en- 
giueer. 

SEWERAGE. 

FARMINGTON, ME.—At a town meeting beld June 
24 av approprialion of $300 was voted for surveys 
for exteud.ng the system. ‘The surveys wlii be made 
under the directiun of the board of selectmen. 

NASHUA, N. H.—The following bids were recently 
received for construc.ug sewers: Suilvan & Field, 
$7,650; Cone & Maholit, sabor, $3,888; material and la- 
bor, $5,330; Waliace & Vualcour, iabor, $3,324; material 
amd labor, $4,000; A. KE. Gay, labor, $2,432, mater.al 
and Sabor, $4,119. 

ROCHESTER, N. H.—Bids are asked until July 13 for 
construct.ng 1,800 ft. of 27 x 20 to 24 x Wein. brick 
and 2,150 f:. of 18 to &in. pipe sewers, and furnishing 
950 tbs. cement, 250,000 brick, ete., as stated .n our ad- 
vertising columns, Engr., Ernest W. Bowd:tch, Bos- 
ton, Mass.;: Chas. S. Barker, Chn, Com. 

BRADFORD, VT.—The question of 
system is being considered, and a town 
considering the project was held June 20. 

AKLINGTON, MASS.—Pians have been prepared for 
a sewer in Henderson St., estimaied to cost $10,500. 
Plans are being prepared for maiu sewers in Decatur 
and Lake Sts. 

MILTON, MASS.—At a town meeting held June 29 
it was voted to construct a system. E. P. Whitney 
and J. A. Simpson are the commiss_oners. 
TAUNTON, MASS.—The comm.ssioners wll probably 
soon engage an eng.neer to examine the plans prepared 
for the trunk sewer. 

OLAYTON, N. Y.—R. C. Grant, Chm. Village Trustees, 
writes us thit it is intended to vote on the question of 
constructing sewers as soon as someth’ng definite can 
be got together. It is probabie the people will vote 
for the ‘mprovement, 

FULTON, N. Y.--lhe commiss‘oners have been pe- 
titioned to construct sewers in 11 streets. Geo. E. 
True, Francis Siiles, Edwin R. Redhead, Comrs. 

ITHACA, N. Y.—Bids are asked until Juty 13 for 
constructing 10,050 Ln, ft. of 14-in. iron and wood out- 
fal sewer, as stated in our advert.s.ng columns. Henry 
W. Ogden. Ch. Engr.; Roger B. Wiliams, Chn. Comrs. 

GOWANDA, N. Y.—Plans for a system have been 
submitted by Hedenberg & Kinsey, of New York. The 
plans call for about sx m.les of p-pe, and the sys- 
tem is estimated to cost about $50,00v. 

NEW BRIGHTON, N. Y.—It_ is reported that the 
New Brighton board of health has decided to appea! 
io the state board to have the coustruction of Jewert 
Ave. sewer begun at once. The sewer is to be built 
by the villages of New Brighton and Port Richmond, 
and was authorized by the last legis!ature. 

NEW YORK, N. Y.—Bids are asked by the commis- 
sloner of street improvements, 2622 ‘third Ave., until 
July 10 for constructing sewers in three streets. 
ONBONTA, N. Y.—The trustees have directed the 
engineer to make a survey for connecting the out.et 
sewers and extending them to the river, 

HACKBPNSAOK, N. J.—B.ds are asked until Juy 9 
for constructing about 1.600 ft. of pipe sewers in Bo- 
gota. R. C, Lydecker, Borough Clk. 

NEWARK, N. J.—Headley & Christie have been 
awarded the contract for constructing a sewer in 
Lincoin Ave. at $26,000, 

NPWARK, N. J.—Bids are asked unti! Juty 11 for 
construct.ng 1,225 fr. of 15-in. pipe sewers in two 
streers. J. ©. Mundy, Gen. Supt. of Works. 

ROSBLLE, N. J.—-Bids are asked until July 15 for 
constructing about 18,000 ft. of 12 to S.n. ppe sewer 
jaterals, as stated in our advertising columns. Engr., 
Carro! Ph. Bassett, Summit, N. J.; G. A. Rawlins, 
Borough Clik. 

HAZLETON, PA.—The council has voted to adver- 
tise for bids for constructing sewers in two streets. 
McKEE'S ROCK, PA.—It is reported that the coun- 
cl, at .ts next meeting, will ask for bids for the con- 
struction of a 72-in. sewer from Pine Hollow, run 
through the town, to the Ohio River, estimated to 
cost $40,000, A municipal buitding, with an engine 
house, is soon to be erected, at a probab-e cost of 
$10,000, and S.nger Ave. is to be graded from Chartiers 
St. to the race-track. 

PHILADELPHIA, PA.—The director of the depart- 
ment of pubiic works has been authorized to adver- 
tise for bids for constructing sewers in 44 streets. 
Chas. F. Warwick, Mayor. 

WILMING1t UN, DEL.—Bids are asked until July 16 
for constructing 5,500 ft. of brick and 5,900 ft. of pipe 
sewers, as stated in our advertising columns. Zz 
Chalkley Hatton, Engr. in Charge. 

KNOXVILLE, TDENN.—The council of North Knox- 
vilie has voted to issue $50,000 in bonds for sewers. 
OHLLLICOTHE, O.—The council is considering the 
question of consiructing a system, at an estimated 
cost of $75,000 to $100,000. 

CLEVELAND, O.—The board of , has 
pared plans for sewers in three streets. S. G. 
O.ure, Secy. 

TIFFIN, 0.—Dr. C. O. Brohst, of the state board of 
health, has recommended the @enstruction of an inter- 
cepting main sewer to carry aS the sewage to disposal 
beds, at an estimated cost of $100,000. A dam is to 
be constrncted at once to raise the water in the San- 
dusky River several feet, in order to abate a sewage 
nu sance. 

ELWOOD, IND.—It is reported that during this 
summer Duck Creek is to be converted into an under- 
ground sewer, and the specifications will soon be pre- 
pared and bids be received for its construct‘on, 

RICHMOND, IND.—The board of pubtic improve- 

ments is considering the question of constructing a 
eystem in the second ward. 
“FOND DU LAC, WIS.—The council is cons'dering 
he question of improving the sewerage system. It 
has been suggested that the Main St. sewer be ex- 
tended to the lake and a pumping station constructed. 
Dr. E. E. Atkins, Mayor and Pres. Bd. Health. 


KENOSHA, WIS.—N. F. Reichert & Co., of Racine, 


constructing a 
meeting for 


control has pre- 
Me- 
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have Been awWarded~ a contract for constructing 4 
sewer at about $6,000, accurding to reports. 

ST. LOUIS, MO.—B-ds are asked by the board’ of 
public improvements until Ju.y ¥ for construct.ug 1,920 
tt. of 15 and 12-in. p.pe sewers. KH, S. Fuster, secy. 

MARYSVILLE, CAL.—The citizens voted June 18 to 
issue $40,0U0 in buolds Tur Cousirucung a system. 
Work wil probab.y be begun al vullce, a8 Stared in 
our issue of Juue ZU. F. KE. Smith, Cy. Cik. 
_WOUDSTOCK, N. B.—Hedenberg & K-nsey, of New 
York, have been enguged to suvW.t presimiuary plans 
for a system. W. », saunders, Mayor. 


GARBAGE DISPOSAL. 


ASBURY PARK, N. J.—The Rider Crematory. Co. 
is reported to have offered (oO coustruct a garbage 
crematlory at this place tor $10,0uu, and it is s.ated 
that the offer wiil probably ve accepied by the vwuvr- 
ough couacil, 

ORANGE, N. J.—It is reported that this city and 
the towuship of Kast Urange will ei.her nave to eu- 
tract with a Newark firm 1.0 d.spose of the garbage 
of the two places, or erect a garbage Crematory, and 
that it is probabie that the latcer will be dune. 


WASHINGTON, D. C.—The cuntract for collecting 
and disposing of garbage for the fuur years and eigiat 
months begiuning Nov. has been awardei by tue 
district Commissioners to Josuua N. Wartie.d, at 
$57,000 a year, and it is s.ated that arrangemieuis are 
being made for the construcconu of three Dixua crema- 
tories. Six bids were received for this work. 

OHICAGO, ILL.—The Thackeray Incinerating Co., of 
this city, has been incorporated by. C. 8. Haruy, M. 'T. 
Kendig and Jus.us Moses; cup.stai stock, $ouu,000. The 
comipany 18 reported as about to try to obtain a con- 
tract for the disposal of the city’s garbage as it is 
disposed of in Montreal. The. Charies Thackeray 
garbage incinerators used in Montreai were described 
in our issue of Nov. 29, 184. 

STRBDETS AND ROADS. 

SPRINGFIELD, MASS.—Bids are asked until July 12 
for grad.ug and macadamuziug bederal St. Co. A. 
Mordecai, Orduance Dep:., U. 8. Army. 

HAKLFOKD, CONN.—Press reports state that the 
house has passed the good roads bill w.th an appro- 
priation of $75,000. A bvard of three comum.ssivuers 
is to appuin.ed by the governur to indicate the roads 
throughout the sitate—maiu highways—which are to 
be macadamized; the town, county and state are each 
to pay one-third the expense. 

NBW HAVEN, CONN.—The counc!! has been peti- 
tioned to pave portions of two streets with asphalt. 

BROOKLYN, N. Y.—Bids are asked until July 15 
= pav.ng Eldert St. with cobblesrones. A. T. White, 
somr,. 

BUFFALO, N. Y.—The board of public works has 
reve.ved the following bids for paving Doat St.: Ger- 
man Kock Aspha.t Paving Co., $58,371; Barber As- 
phalt Paving Co., $58,775. Roesch Ave.: Buffalo Pav- 
-ng Co., brick, $22,083; American Bituminous Rock Co., 
$27,543; L. H. Gipp, Tonawanda, $19,650. 

NEW YORK, N. Y.—B.ds are asgxed by the commis- 
sioner of street improvemenrs, 2622 Third Ave., untul 
Juiy 10 for grading a street and paving two streets 
w:th granite blocks. 

ROCHBSTER, N. Y.—Bids are asked unti. July 8 for 
constructing cement s:dewa:ks in fuur streets and for 
paving Ambrose Sc. wth brick. TT. J. Neville, Clk. 

ELIZABETH, N. J.—B:ds are asked unti! July 19 for 
850 lin. ft. of curbing, 360 sq. yds. of flagging and 3,400 
cu. yds. of excavation. N. K. Thompson, St. Comr. 

ELIZABETH, N. J.—Bids are asked until July 18 
for 14,600 sq. yds. of telford macidam paving, 4,210 
sq. yds. of trap b.ock paving, 9,300 iin. ft. of curb.ng, 
ete. N. K. Thompson, St. Comr. 

HOBOKEN, N. J.—Bids are asked until July 10 for 
:mproving Highth St. and laying 3.000 Lin. ft. of cross 
walks. M. V. McDermott, Cy. Clk. 

JERSEY OITY, N. J.—Bids are asked until July 9 
for 10,830 sq. yds. of aspha.t paving. 1.000 sq. yds. of 
Belgian block paving, ete.; four contracts. John C. 
Kaiser, Chn. Com.; Geo. T. Bouton, Cik. Comrs. 

MORRISTOWN, N. J.—Bids are asked until July 16 
for grading and macadamizing about 30 roads, over 50 
miles, as stated in our advertising columns. Engr., 
Wm. EB, King, Landing, N. J.; J. C. White, Clk., Mor- 
ristown.,. 

NEWARK, N. J.—Bids are asked by the committee 
of the board of freeholders of Essex county until 
Juiy 8 for grading and paving 1,500 lin. ft. of Spring- 
fleld Ave. with telford macadam, for furnishing stone 
and flagging for repairing Washington Ave., and for 
constructing 2,000 ft. of 24-in. drain in Vai:sburg. 
James Owen, County Engr.——Bids are asked until! 
July 11 for 5,450 sq. yds. of 7~—e paving, 3,667 sq. 
—_ 2 flagging, etc. J. C. Mundy, Gen. Supt. of 
vv OTKS, 

ALLEGHENY, PA.—A. V. Purnell has been awarded 
the contract for repaving Federal St. with Ligonier 
blocks, at $11,839. 

ALLEGHENY, PA.—B‘ds are asked unti: July 15 
for furnishing 1,000,000 paving brick. Robert McAfee, 
Dir. Dept. Pub. Wks. 

PHILADELPHIA, PA.—B'ds are asked until July 9 
for pav:ng an alley w:th brick. T. B. Stuib, Health 
Officer. 

SCRANTON, PA.—Bids are asked until July 11 for 

aving Ciay Ave. with asphait on concrete. M. T. 
savelle, Cy. Clk. 

WILKINSBURG, PA.—Bids are asked until Juty 6 
for 76,900 sq. yds. of brick paving, 47,000 lin. ft. of 
curbing, ete. Address Edeburn & Cooper, ‘Borough 
Eners., 410 Grant St. Pittsburg. 

BALTIMORE, MD.—Bids are asked until July 8 for 
grading and paving s:x streets. H. T. Dougias, Cy. 
Comr. 

MONTGOMERY, ALA.—Bids are asked until Juty 
15 for paving South Court St. with brick. and con- 
struct'ng sidewa’ks 'n the same street. J. W. Persons, 
Cy. Engr.: R. H. Somervitle, Treas. 

KNOXVILLE, TENN.—The council of North Knox- 
ville has passed an ordinance authorizing an issue of 
$25.000 ‘n bonds for street improvements. 


CINCINNATI, O.—Bids are asked by the board of 


administration until July 15 for paving two stree 
Wii brick, 


CANCANNATI, O.—The county engineer estimates ¢). 
cost of tue proposed Uincinuatl, Uakey aud Mads 
Ave. improvemeut at $142,344. ‘Ine Work w.,.. ii 
€.ude 90,1350 sy. yds. of brick, to Cost $82,095; 9,188 Cu 
yds. of cuucrete, tO cust $27,564, ete.— Phe coun: 
coumulissivners have awarded che con.ract tur the i), 
provement of the Hautey road to Reubel Bros., ac $s 
219, ‘Lhe other bidders were: Jobu Wiseman & Uv 
$16,865; Kuffuer Brus., $18,508; William Fogarty 
$23,406. . 

COLUMBUS, O.—Bids are asked until July 11 f, 
improving ¥,9vU in. ft. of Goshen Lane. W. H. Ha. 
day, Auur. Frankiin county. 

LUKALN, U.—B.us are asked until Jmy 25 for pay 
ing w.ch brick on 6 ius. of concrete foundation, ay 
aso with brick on 10 ins. of bruken stone foundatio:, 
as stated in our advert.siug co.umns. We are |, 
formed that about 51,000 sq. yds. of brick paving w,; 
be will be laid, and about 16,000 lin. ft. of curbins 
this season. Engr., L. A. Fauver; George E. Ha‘!, (1 

HARRISVILLE, MICH.—The board of supervisors «1 
A:cona county has voted to hold an election Aug. 20 
fur the taxpayers to vote on the proposicion to adop 
the county road system. 

LAPBBR, MICH.—It is reported that the questio. 
of brick or macadam paving is being cons.dered. 

SAGINAW, MICH.—The board of public works ha. 
approved the pians of the city eng-neer for paving 
one portion of Genesee St. with aspha.t, at an est: 
mated cost of $23,525, and another part of Genese 
St. and Jones St. with br.ck, at an estimated cost o/ 
>26, 250. 

HOOPESTON, ILL.—It is reported that the c¢i:, 
Will do 350,000 worth of paving this year. ; 

ST. PAUL, MINN.—Bids are asked until July 8 fo: 
paving Sibley St. with gran-te blocks, and portion. 
of St. Peter St., with asphalt and cedar blocks. Joh) 
©. Mueller, u.k. Bd. Puv. Wks. 

MISSOULA, MONT.—Bids are asked until July 15 
for constructing about three m..es of wagon road, a 
vording to reports. DV. J. Basey, County Cik. 

PORTLAND, ORE.—A. E. Hammond, County Sury., 
has comp.eced surveys for a road from Lents to connec: 
be the Powel. Valiey county road, a distance of a 
mile. 


i 


MANUFACTURING PLANTS. 


SALEM, MASS.—John Lvoney has applied for pe: 
Mission to erect a morvuecu factory, 144 x 32 ft, wath 
an L 30 x 40 ft. on Proctor St. 

DURYEA, PA.—It is suid that a syndicate has been 
formed for the purpose of butiding a large silk mill a: 
this place, and that Sol. Hirscn, of Scranton, has 
taken $10,000 worth of stuck in the new project. 

SoAMOwIN, PA.—It is stated that a number of 
Phicade:ph.a and Scranton cap:ta.ists have formed the 
Girard Coa: Mining Cov., have purchased the Back 
Diamond Oolliery for $50,000. The company will con 
struct a new breaker and sink another slope. The 
entire plant will give employment to 1,000 hands. 

BALTIMORE, MD.—The Baltimore Sugar Refining 
Co. is reported to have decided to issue $650,000 ot 
preferred stock for the purpose of rebuiiding the re 
finery at Curt.s Bay, destroyed by fire a year or tw) 
ago. The new plant will be much larger than the 
other, and w.il have a capacity of 1,500 barrels pe: 
day. Pres., W. W. Spence, Baltimore. 

GASPDONIA, N. €.—The cotton mitls at this plac 
expect to put in considerab.e additional machinery 
during the ensuing fall months. Address E. L. Wil- 
son, Pres. Gastonia Cotton Mills €o. 

MAGNOLIA, N. €.—J. Baker & Son, of this city, 
whose steam saw m.il and grist mill was destroyed 
by tire recently, will put in a new pliant. 

ROCKY MOUNT, N. C.—W. E. Worth & Co. are 
said to be about to estabiish a 20-ton artificial ice 
manufactory at this piace. 

GREERS DEPOT, 8. C.—A company is being formed 
to build and equip a new cotton mill plant at this 
piace. Address J. A. Robinson. 

ROCK HILL, 8. C.—A 6,000-spindle, 300-.00m cotton 
miil is to be erected at this place. Address Secy. 
Manchester Cotton M.lis Co., Rock Hi‘ll. 

LAVONIA, GA.—A cotton mill is to be erected and 
equ.pped at ths place, and $25,000 of the stock has 
already been subscribed. 

HENDERSON, KY.—We are informed that a new 
cotton mill is to be equipped at this p.ace as soon as 
the buiidings, which have been contracted for, are 
comp.eted. : 

CHALLTANOOGA, TENN.—A deal is reported to 
have been ciosed by the Southern Land & Loan Co. 
by which the Casey & Hedges Co. have acqu.red a 
tract of land on Sydney St., where it will erect a 
boiler factory to Cust $20,0U0. The company at pres- 
ent employs about 75 men. 

TOELDO, O.—The Toledo Metal Wheel Works is re- 
ported about to enlarge its factory and employ more 
men. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


MARINE RAILWAY,—Savannah, Ga.—The Jones Ma- 
rine Ry. Co. has been incorporated by J. W. Jacksun, 
Frances Jones aud Florence H. Jackson. 

PIER WORK.—New York, N. Y.—Bids are asked by 
the department of docks until July 9 for repairing the 
pier at the foot of West 5ist St., North River. 

FiRE ENGINES.—New York, N. Y.—Bids are asked 
by the fire commissioners until coy 17 for two 
third-size Amoskeag and two third-size La France new- 
styie steam fire eng:nes. 

DREDGING.—Phladelphia, Pa.—Bids are asked un- 
til Juty 11 for dredg:ng docks and in front of bu:k- 
heads, not belong-ng to the city. where city sewers 
empty. Joel Cook, Pres. Port Wardens. : 

NAVY YARD IMPROVEMENTS. —Washington, D. C. 
—Bds are asked anti! July 17 for constructing a sea 
wa'l, dredging, and other improvements at the League 
Island navy yard. E. O. Matthews, Ch. of Bureau o 
Yards and Docks. i 


SUSPENSION CABLEWAY.—Washington, 
Bide are asked unt! July 24 for forniehing. setting a 
complete and testing a suspension cableway, a8 sta 
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ia our advertising columas. Maj. Jobo G. D. Knght, 
U.S. Boge Np LINE.—Ratherfordion, N.C.—It is pro 
hal RP f ‘E.—Ru r Ue - 
= arg telephone cine from Rutherfordion to 
feenevle, N. Cy Via. Ayr, Chtmney Kock, and Hickory 





BRICK PAVING —Matioon, HL—M. B. Fitch, Cy. 
Engr., aS sent us statements of the paving bids re- 
ceived June 18. The bids for the C St. Improvement 
were rejected, but were as follows: 





3,372 sq. yds. of eaving. with one course of repressed 
brick or Canton shale brick, including 2,374 cu. yds. 
of excavation, 843 cu. yds. of broken stone foundation, 
187 cu. yds. of sand, and 1,866 lin. ft. of 4in. drain 
tiie, at $1.43 per sq. yd.; 1,855 lin. ft. of berea sand- 








‘ : . < < yr 
Nut G company is be.ug organized tor this stone curbing, 18 x 4ins., at 30 cts. per lin. ft.; 24 cross- 2. s oe 
_ — ~_ “John b f.pton, Kutherfordion, N. ©., walk gutter plates, weighing 110 Ibs. each, at $1.25; 3 $°z “3. ae 
| oe information. ae eee $5.50 each; total, $5,425. The other b.ds Ean ase Es 
. 1.—Ss rancisco, Cal.—The San Francisco & . OUOWS: og er @2. 
CALS.—Sany Fre R. Rt. Co. is reported to have re- Laidlaw Bros, of Detroit, Mich................- $5.900 Quantities. » 28 g23 aif 
cana .d 13 bids for building box and flat cars, the !owest Henry Bowen, of Adrian, Mich................. 6.094 -3= =Sa ES 
ave that of Carter Bros., of New Newark, A:ameda Chas. W. M. Kinney, of Toledo, O.............. 5,440 - - = 
ae Cal, at a little over $78,000, and the next Wm. J. McMahan, of Toledo, O.............0008 5.838 Telford pavement, per sq. yd $1.30 $0.88 $1.05 
td being that of the Stockton, Car, Machine & Agricul- Henry P. Streicher. of Toledo, 0...........-.... GUS 8 Biees meaietene ceutana. per lin. ft. 20 424 48 
ira! Works at $88,589. PIG LEAD.—Buffalo, N. ¥.—The follow!ng bids were Stracified limestone curb’g.“" “ “ 48 ATG 
TELEPHONE FRANCHISBES.—Salisbury, Md.—The ‘received June 21 for supplying the water d-partment Oolitic limestone curbing, “*  ** 42 4414 a 
unty commissioners have granted a franch:se to W. with 100 tons of pig lead for caulking purposes: C. Catehbasins, each ..................45.00 39.00 60.00 
iL Jackson to erect a telephoue line from this piace F. Mensch, Buffalo, $6.659; Penn-ylvania Lead O»., 10-in. pipe sewer, per lin. ft...350 ft. .45 3S 38 
“his farm on the Quant.co road. A franchise was Pivtsburg. $6,960; Oppenhe:mer, Hoffeler & Co., Buf- 2in.  * . ‘ a. 43  ) 
$0 granted to Messrs. Samson, Truit, Humphreys falo, $6.539; D. Ullman & Sons, Buffalo, $6,750; Gus- 15-im.  ** a . * ..760 ** - 5 < 
“ai E. Gordy to erect a line to connect their farm tavus Benjamin, Buffalo, $6,640. eae — - - A at. wae anon 
with the town line. i g at ; CAST IRON PIPE.—Rochester, N. ¥.—A contract for Lampholes, each ...... he . 6.0 4.00 20.00 
STEAM PROPHBLLERS.—Wasb-ugton, D.C.—The fol- 500 tons of 10 to 4-in. cast iroa water pipe has been Sewer branches, each ......... ...15.00 12.00 * 
lowing bids were received at the Treasury Department awarded to the Lake Shore Foundry, Cleveland, 0., at Stone crossings, per lin. ft........... .30 80 80 
June 26 for the construction of two steam propellers $18.90 per gross ‘ton. Iron bridges spanning gutters, per Ib. .05 03, 06 
for the U. S. revenue cutter service for i Great false E 
ind mere Freres eee May 1 1a; iceder & Bids Received at Mattoon, Ill., June 18, for Paving East Second St. and Champaign Ave., with Brick. 
eae Baltimore, Md.; cutter _ & eres , “ime, — Brick per sq. yd.————— Curbing, per lin. ft 
Tune 23 ; Gi Iron Works Co., Cceveland, cut- A aa = : 
vent Ie a and $142,750 for machinery accord- diss: og <£ 2 ¢ or Z 5 a: 
ing to bidder's specifications; time, May 1, i . *s 93 § ° z a : 2 = é a 
NG.—Tacoma,Wash.—A press report of June , a=: & = ae > : = = z 
> DREDGING cows: A. $6,000,000 dredging. contract — e632 a Gs § Re, B4- te Be oe 
between the Seattte South Canal & Lake Washington _ 2s 2 gs <=, gi = g§ =§ =8 €¢ 
Waterway Co. and the Bowers Dredging Cv. | was Sa Sa & E =8 £5 $F && ES ge 52 
sgued yesterday by C. H. Prescott, pres-dent of the 5 2 s > < a = = = a 
dredging company and the vice-president of the North- J. E. Vorhees & Co., Terre Haute, Ind.......$1.53 $1.71 $1.60 $1.74 ... és $0.50 $0.60 $0.50 $47.00 
rn Pacific R. RK. The Seattle company had already Thomas S. Davy, Lincoln, Ill............... sate eng cacce wasdy QNUIE Secte. creck aden ae) ans ‘ 30.00 
Signed. Money for the Seartle contract is beng fur- Fries, Barr & Cc., Greenfield, Ind. ...) 1... 1.47 1.64 . ae atens QUE GRE sce 45 50 47 =. 39.00 
nished by St. Louls capitalists through the Mississippi Davis & Caldwell, Youngstown, Ohio.......... 1.63 1.65 1.60 1.65 Gale Lain: weet” aca 50 60.00 
Valley Trust Co. The contract calls for the excava- Porter, Bowline & Hadley, Tipton, Ind........ ce 3 1 SS x... aiean dackew. eases 49 53 Sit 33.00 
ton of 35,000,000 cu. yds. of earth, of which 9.000.000 A. Mayfeld, Lincoln, Ul. ........cccccceccess TS Sie ae F | eee eee wate AT nea 33.00 
le. are to be dredged from the witerways through TT. W. Kinser & Sons, Terre Haute, ind... .. ROOM SON BON EME ccccc iccce ccs. cm. ao eo oe 
Tre Seattle tide lands and 26,000,000 taken out of the J. G. Shea, Danville, Ill. (awarded contract). . co ecco eevee eacce cesce ese 1.35 45 50 30.00 
three-mile canal connecting Lake Washington and == ss ms on ee — 
Puget Sound. The dredging company is a Chicago cor- s ; ; 7 ; : 2 
poration, having its western headquarters in CAST IRON PIPE.—Brook:yn, N. Y¥.—The folléwing ASPHALT PAVING.—Newark, N. J.—Local papers 
Tacoma. News reached Tacoma June 27 that bids were rece.ved June 26 for furnishing and deliver- state that the Barber Asphalt Paving Co. has been 
the Tacoma Lind Co. bis ra:sed $1,000,000 on bonds ing 35,740 ft. of 48-in., 5,880 ft. of 36-in., 6,000 ft. of awarded two contracts for paving wth aspbailt, ag- 
» Phitade'phia with which to buy of the estate and 


30-in., and 720 ft. of 20-in. cast iron pipe, and 354,000 


beg’n filling in the largest part of the Tacoma tide 
lands. : 


CONTRACT PRICES. 


EXTENDING WATER MAINS.—St‘oux City, Ia.— 
The contract for extending the water ma‘ns to Morn- 
ing Side has been awarded to E. J. Hanion, 12-in. 
pipe to be laid part of the distance and then 10-in., 
the total bid for 12-'n. pipe the entire distance being 


$16,265. The prices were as fo-lows: 
cs %e : ‘ 
seg 38... 2 > 
x é bEESE2 cs. § ie 
Items. Ses Seca t as. 23 sad Oe 
Sse sear sak § mS 3 
ERAS See EEO am — —— 
12-in. pipe, 446 tons. ..... $33.00 $34.75 $32.45 $33.00 $35.92 
10-in. y ” * gemeueeas $40.10 34.84 36.90 32.45 33.50 38.17 
8-in. ‘* 2.1 tons. 33.89 35.76 36.90 39.00 ..... ... 
+m. * 1.9 ** . 33.89 38.77 36.90 32.00 35.00 ... 
Specials, 30,000 Ibs.. -03 -03 02% .03 02%, .051 
6-ft. hydrants, 14... 4200 39.00 41.80 39.00 37.00 35.70 
12-in. gate valves, 10 40.00 36.00 27.25 23.00 35.00 47.00 
és “ = 1 25.00 21.00 19. 18.00 20.00 26.10 
Vente: ROUND sexecais cesce coe 6 


RESERVOIR.—New Bedford, Mass.—R. C. P. Cog. 


Ibs. of special castings: 
Pipe, per Specials, 


2,240 ibs. per ib. 
Ghattancosa Foundry & Pipe Works...$22.30 $0.02 
Howard-Harrison Iron Co............. 21.85 .0275 
Me, WN Or OO ne. acs ccnsh cance 21.30 0224 
Warren Foundry & Machine Co.; Me- 
Nea! Pipe & Foundry Co., and Read- 
SG Cities cntcbceicdcciwece 20.40 *.0225 


* Breeches pipe and short bends, 414 cts. per Ib. 


LAYING WATER PIPE.—Webster, Mass.—A con 
tract for laying about 8,000 ft. of water pipe has been 
awarded to F. A. Wellington at 40 cts. per ft. for 
12-in. pipe, 35 cts. for 10-in., 28 cts. for 8-in., 25 cts. 
for 6-in. and 21 cts. for 4-in. pipe. The pipe will be 
furnished by the Jackson & Woodin Mfg. Cu., Ber- 
wick, Pa. 

CAST IRON PIPE.—Minneapolis, Minn.—We are in- 
formed that a contract for 100 tons of cast iron 
pipe, to be used in connection with the construction 
of the new reservo.r, has been awarded to the Mich- 
igan Pen:nsular Car Co., of Detroit, at $19.60 a ton. 


VALVBDS.—AlLegheny, Pa.—A contract for vaives has 


gregating about $53,000, at $2.69 per sq. yd., and the 
New Jersey Company one contract amounting to about 
$60,000, at $2.67 per sq. yd. 


METAL MARKET PRICES. 


LEAD.—New York: 3.25 to 3.3 cts. Ohicago: 
3.2 cts. Sr. Louis: 3.1 to 3.12 cts. 

BARB WIRE.—Pittsburg: $2 for galvanized and 
$1.30 for plain in carioad lots at mill. 


FOUNDRY AND PIG IRON.—New York: $10.50 to 
$13. Pittsburg: $10.50 to $13. Chicago: $10.75 to $12. 

TRACK MATERIAL.—New York: Angle bars, L.1 tw 
1.25 cts.; spikes, 1.5 to 1.65 cts.; track bo.is, 1.85 to 2 
cts. with square, aud 2 to 2.1 cts. with hexagon nuts. 
Chicago: angie bars, 1.45 to 1.55 cts.; spikes, 1.8 to 
1.85 cts.; track boits, 2 to 2.1 cts., with hexagon outs. 

NAILS.—Pittsburg: $1.55 per keg for carload ‘ots 
and $1.65 for less than carload lots, for wire uails at 
mill; $1.30 and $1.35 for cut nails at mill Chicago: 
$1.7 and $1.8 for wire nais, $1.45 and $1.55 for cut 
nalis. New York: $1.7 and $1.8 for wire nails, and $1.45 
and $1.6 for cut nals. 


RAILS.— New York: $24 at eastern mills and $21.75 


3.1 to 


at t-dewater; o:d rails, $12.50 to $13 for iron, and $10.50 
to $11 for stee:; steel rails, fit for relaying. $15; i.ght 
— — — ralis, = Pittsburg: $22 for stand- 
nt =O. 10j EO. 79? 38- 15-1 25. 16. ard sections of 45 lbs. and over; $23 for light sect.ons; 
reservoir. as advertised in Engineering News; Engrs, $9» SU Og foes ony $28; 1Sin., $32; 16in., 4 rails, $12.50 for iron and $10 for stecl.. Ch-cago: 
reo. 8. ce and Geo. BE. Evans, Boston: aes ° $25 to $27 for standard sections; $25 for light sections; 
_- dinpieeielel — - — old ralis, $13 to $14 for iron, and $8.50 to $12 for stee!. 


geshall, Supt., writes us thit the following b'ds were 


beeu awarded to the Rensse!aer Valve Mfg. Co., at 
received June 26. for the construction of a distributing 


the folowing prices: 4-.n. va.ves, $6.20; 6-in.. $10.20; 





- Bids Received at New Bedford, Mass., June 26, for Constructing a Reservoir. 




















i ei STRUCTURAL MATERIAL.—New York: beams, 1.5 
= to L6 cts.; channels, 1.5 to 1.6 cts.; angles, 1.4 to L5 
aa a : be 2. eo os = cts.; tees, 1.75 to L8 cts.; universal mil pilates, 1.65 
at =S 4 es eS. #5 =z .¢ to 1.75 cts.; steel plates, 1,6 to 1.7 cts. for tank, 1.75 
23. es #8: Sa 839 &E 3. #¢ ets. for shell, 1.8 to 1.9 cts. for flange, 2 cts. for ordi- 
Quantities. § -8 nt 3% An on) a =" nary firebox, 2.5 cts, for locomotive firebox.  Pitts- 
Se fo aw ex ¢=S a Se = burg: beams, 1.35 to 1.75 cts.; channels, 1.35 to 1.75 
A 8 B25 Sj-e g== ¢ ct cts.; anges, 1.25 to 1.3 cts.; tees, 1.4 to 1.45 cts.; uni- 
“3 SS shn s* e348 .@ se versa] mill plates, 1.35 to 1.4 cts.; steei plates, 1.4 to 
z a 3 S = 1.45 cts. for tank, 1.45 to 1.5 cts. for shell, 1.3 to 1.6 
*Soil excavated ..... 8,000 cu. yds $0.18 $0.22 $0.15 $0.27 $0.23 ; $0.30 . 23 ets. for flange, 2 cts. for ordinary firebox, and 2 to 4 
onal ” os — “ = = = <s = 7 = = ‘ 23 * for a a ae canta, 1.6 oe 
Sodding .....seeeeee ’ sq. “* ° < - 36 4 od ‘ 33 : : .75 cts.; channels, 1.6 to 1.75 cts.; ang.es, 1.6 to 1.7 
Seeding ...-ssseseeee 6 acres.. 10.00 10.00 30.00 5.00 500.00 ‘ 20.00 8.00 f : cts.; tees, 1.65 to 1.7 cts.; universal p.ates, 1.75 cts.; 
Kerth excavation -»- 50008 cu, yds - a on — a - on a “ steel p.ates, 1.65 to 7 cts. for tank. 1.85 to 2.1 cts. 
Oc v sees >: S d 2. 5 ° 4 2. . ° ° ¢ 2.95 .75 cts. for ? 
Concrete masonry... 10,500 “ “ 490 47 450 446 440 470 475 550 600 ago *F Sange, 225 to 475 cts — 
Brick i eee a >. oe 10.00 12.00 12.00 12.00 15.00 32 by “= oan a sckeie antag me ; 
Rble stn. mas.,mortar 7,500 ‘“* * 4.50 4.70 5.75 5.80 6.25 5.15 fi ; 25 -20 . - 
Ruble stone mas., dry 300 “ “ 350 400 3.00 450 3.00 375 400 425 5.75 5.00 INDUSTRIAL NOTES. 
Dimension stone mas. pele 25.00 30.00 25.00 17.00 30.00 20,0 20.00 12.75 15.00 27.00 
——— dressing . 900 sq. ft.. -65 -60 -50 on anne = esas wae shan ma, .. 
COmt . <scescrceecgi 375 cu. yds. 18.00 18.00 15.40 14. t 19. ‘ J A ‘ non aw 
Floor pav'g.in ‘mortar  40.9q. °°" 230 «49800 250 2.00 2% £4275 200 400 800 450 PHAOCHER & BREYMANN, of Toledo, 0., sub 
Laying 48-in. pipe... 100 lin. ft 1.25 1.25 4.00 2.00 2.00 1.65 2.00 1.50 8.00 2.25 marine eng.neers and contractors, are now laying 
Soe © oe eee co 1.00 1.00 3.00 1.25 2.00 1.35 1.50 1.50 2.50 1.85 ee & 60-in. cast iron pipe for the water-works 
" oa, * , a 40 2 1.00 30 30 35 60 25 2.00 B35 of Er-e, . 
- 6-in. “* i 40 -20 50 20 2 .30 50 15 1.50 25 THE Sears eaOee es s Tommuews, 
—_ eS SS nape ea cate ee ae eee en ee O., has the contract for the steel work of a grand stand 
WE) cvsnniics $606 Heshbses 46 oe0 an $124,380 $129,642 $135,265 $127,893 $146,602 $150,283 $156,380 $158,615 $180,72) $191,573 at the State Fair Grounds, Springfield, IN. 


The cost 
* Placed in spoil bank. 


wil, be about $27,000. 
THE OLIVER IRON & STEEL CO., of Pittsburg, 
Pa., is reported as having increased the wages for 


puddling to $4.25 per ton, owing to the genera! im 
provement in business. 





** Taken from spoll banks 92d placed on embankment, or slopes, or reservoir grounds. 





BRICK PAVING.—Gloversville, N. Y.—The follow- 


; BRIDGE MASONRY.—Dayton, O.—Local papers 
ing bids were received June 10 for paving portions of 


state that the following bids were received for the 


two streets, 5, . 5 ick; BE. B. , Masonry work of Dry Run bridge. West Third St.: G. P. EVANS, 8 Water St., Boston, Mass., will 
Oy. Engr.: ae Oe Re o park . Bo John : Weismante!l & Steuer, $3.35 per perch; $3.53 carry on the business of La tag crue Cone Co., 
Paving Co. Ferguson. complete (awarded contract); Christian Poock, $3.85 Ha eae ee P ee ty Russell and @, F. 
Paving, concrete foundation.......$2.32% £' complete; Jacob Gabler & Son, $3.45 per ore. $3.90 , vg Oaie = under the company name, hav- 
“sand found’n, granite filler.. 1.82 Seas complete; Bruno Ritty, $3.99 per perch, +$4.50 com- ‘US Deen dissolved. ; 
5 pe . * ort. cement.. 1.74 Kile plete. ene JOHNSON GO.. of eee Os i, reported, as 
BECER COMETOED 20, cccgscccdseccess 4.50 4.50 SWALKS.—Evansville, Ind.—Contracts for bulld- avin s structural mill working to its full capacity, 
meine and resetting curb......... = 4 ole aakieniieg saath tae L 1896, have been ee with Targe orders on hand, and a:l branches of the 
WERE. S60s6ecseenamesusee cvcecsod o 


as follows: For artificial stone, to the Evansville 
Artificial Stone Co., at $1.80 per sq. yd. 18 ets. for 
grad‘ng and 58 cts. for curbing; for brick, to Boch & 
Durham, at 34 cts. per sq. yd., 15 cts. for grading, 
54 cts. for curbing and $1.25 for corners. 


lant are busy. An increase of 15% 
ust gone into effect. 

THE GOULDS MFG. CO., 22 North Oanal St., Chi Ee 
eago, Ill, has closed a contract with the city of 
Oregon, 1ll., for an electrical pumping plant toe co 


¢ in wages has 
BRICK PAVING.—Adrian, Mich.—James Blair, 


Cy. 
Engr., writes us that the contract for paving Church tt. 
with brick was awarded June 24 to Benton F. Graves, 
f Nashville, Tenn., his bid being as followa: For 





8 


sist of one Goulds triplex power pump, 10 x 12 ins., 
having a capacity of 500 gailons per minute. 


THE CARNEGIE STEBL CO., of Pittsburg, Pa., 
will double the capacity of its Beaver Fails nail mill 
by two additions. Part of ths p.ant was. destroyed 
vy fire in February. Martsolf Bros. & Co., of New 

righton, Pa., have the contract for the bulid.ngs. 


THE PHOENIX BRIDGE CO., of Phoenixville, Pa.. 
{is at work on material for the Pacitic Short Line 
bridge at Sioux City, Ia., and for an extens:on of the 
Brovkiyn Bievated BR. R. at Brooklyn, N. Y. About 
2,000 men are now employed, and an increase in wages 
has been announced. 

THE DETROIT GRAPHITE MFG, O0O., of DVetro:t, 
Mich., reports that the demand for its superior graphite 
palnt ‘s rapidly increasing among rai:way oak bridge 
companies. Ii has recently compleied arrangements with 
Leaycraft & Co., 140 Pearl St., New York city, to 
acts as its exporting agents for the West Indies and 
South African trade. 


THE LANE BRIDGE CO., of Chicago, UL, is 
reported as intending to move {ts works to Wabash, 
Ind., aud operwte there under the name of the Wa- 
bash Bridge & lron' Co., which has been incorporated 
with a capital atock of $60,000. The buildings are to 
be erected this season. The directors of the new com- 
pany are P. E. Lane, Chicago, IlL.; John Darst, Tuledo, 
0.; W. H. Roney, Dayton, O.; J. M. Harter, Warren 
Bunter, John Latchem, J. 8S. Daugherty, M. 8. 
and Ol'ver Bogue, Wabash, Ind. 

THE WELSBACH COMMERCIAL of New 
York, N. Y., has been incorporated, with a_ capital 
stock of $7,000,000 as a consolidation of the Weisbach 
Light Co., the Untted Gas Improvement Co., the Amer- 
ican Incandescent Gas Light Co., and the Manhattan 
Incandescent Gas Light Co. The directors are Heury 
Sellgman, Gen. Samuel Thomas, Ca:vin 8S. Brice, 
Kmerson McMillin, Charlies B. Van Nostrand and 
Henry B. Wilson, of New York; Thomas Doian, Kd- 
ward C. Lee, Samuel R. enipies. George Philler. Sam- 
uel T. Bodine and Randal Morgan, of Philade.ph‘a. 

hk. W. HILDRETH & CO., of New York, N. Y., in- 
form us that the mill and shop inspection of the new 
bridge at Norwalk, Conn.,for the New York,New Haven 
& Hartford R. RK. has been piaced in their hands. They 
are aiso inspecting the material and manufacture of 
the structural tron and steel for the new Wellington 
Hotel at 42d St. and Madison Ave., and have been en- 
raged to design and ‘nspect the manufacture of a 
700-ft. viaduct for the Port Royal & Western Carolina 
Ity., to replace an existing wooden trestle at Enoree, 
8. C 


Je 


Howe 


CO., 


THB SECKNER CONTRAOTING CO., Unity Bulla- 
ing, Chicago, LiL, has enlarged the scope of its business 
by adding to it an engineering department, and has 
a'so taken two add.tional su.tes of rooms in the Unity 
Bulid.og. Among the contracts it now has on hand 
are the following: An elevator at Wadena, Ind.; ele- 
vator for the Lake Shore & Michigan Southern Ky.. at 
tuffalo, N. Y.; and additional water system at Har- 
lem, Ill. They have also made plans for an elevator 
to be built at Terre Haute, Ind., and one for a pri- 
vate firm at Columbus, O. 


THE PAGE WOVEN WIRE FENCD O0., of Adrian, 
Mich., reports that the demand for its fence ‘s in- 


creasing comme the raliways, it now being in use on 
t 


30 rallways. has recently recelved orders for sev- 
eral miles from the Lake Shore & Mich.gan Sonthern 
Rty., which road now has over 300 miles in use. It 
has also recentiy received the contract for furnishing 
18 miles of fence for Litchfield Park, at Tupper Lake, 
N. Y. It is now seeking to increase the fore.gn trade, 
aud bas recently sent E. G. Fisher, its general agent, 
to Europe with that object ‘n view. 

THE CARSON TRENCH MACHINE CO., of Boston, 
Mass., states it has sold the a trench ma- 
chines th.s seasun: A Carson-Lidgerwo cableway to 
KF. K. Shaw, of Providence, R. [.; a special Carson- 
Lidgerwood cableway ‘to Messrs. Stewart & McDer- 
mott, of New York city, for use on their New Orleans 
work. It aiso reports having leased trench machines 
to the following contractors and cities: A. F, Allen & 
Oo., Niagara Fa-ls, N. Y.; Brigham & Cates, Brockton, 
Mass.; Maguire & McKnight, East Orange, N. J.; 
Morgan, Booth Construction Co., Brockton, Mass.; 
Weaving, Booth & Co., Belmont, Mass.; Uindsay & 
Cudmore, Medford, Mass.; Metropolitan Construction 
©o., Roxbury, Mass.; Metropolitan Sewer Commission, 
Medford, Mass.; J. D. Creem & Co. (new Carson-Train- 
or machine), Brooklyn, N. Y¥.; town of Natick. Mass.; 
city of Salem, Mass., and city of Boston, Mass. (four 
machines) 


NEW OOMPANIES.—Wheeler Mfg. Co., Louisville, 
Ky.; $25,000; engines, and locomotive appliances; W. 
Meade Robinson, Robt. H. Wheeler and B. F. Gardner. 

Genoa Junction Ice Co., Chicago. U!.; $2,500; John 
Lang. Willlam Besleter, Hiram A. Hatnes. 

Winchester Construction Co.. Chicago, [11.; $500,000; 
Wm. R. Odell, Geo. W. Waterman and Witiam Case. 

Southern Dredging Co., Jersey City, N. J.: $25,000, 
al: paid in; George Leary and H. H. Petre, New York. 

Atchison Paving Brick Co., Atch'son, Kan.;_ $11,000; 
Jas. P..MeGuire, John H. Rarry and Thomas J. Em*en. 

Imperial Glass Works. Chicago, ['1.: $50,000; Henry 
J. Mailernee, Wm. P. MeVeity and Thomas F. Champ- 
ness. 

Alton Railway & Tiluminating Co., Alton, Ill.; $250,- 
00; Joseph B. Porter, Charles W. Milner, Henry R. 


Phinney. 
Amercan Pump Co., Chicago; Ti!.: $45,000; to _man- 
H:l!, H. E. Shrader and R. F. 


ufacture pumps; C. C. 
Cummins. 

Houlahan Magnetic Separator Co., Chicago, Tll.: $250.- 
000: James Houlahan, Colin J. B. McIver and Jas. F. 
MeDougv. 

Wheeling Brick Go., Wheeling, W. Va.: $10,000, with 
$500 pild in; John EB. Clator, Jas. McFaddin and L. J. 
MeCultlongh. 

Chicago Pine Line Service Co.. Chicago, Ti!.: $2.000,- 
000: to @stribute fluids; John McE‘ligott, Paul Muetler 
and G. F. Roberts. 

James Rees & Songs Co., Pa.: $300.000, 
with $30000 na‘d in; iron and steel manufacture; 

$50.000 


Trevs.. Wm. M. Reese. 
Ga.. ‘Tray, BT. 
G. H. 


Troy Relting & Supply . 
Tow'es Crandatl ard A. G. Gray, Troy, N. Y.; 
Ch'eago. Ti: $25.000; 


Morrieon, Lansingbure. N. Y¥. 

American Electric Fuse Co., 
to mannfaetare fosea: Eugene Hildebrand, Clarence 
F. Rrown. Rolph W. Bowm n. 

Sm'th-Marder Mfg. Co.. Chicago, TIL; 
machines for hooks: $200.000: Clarence C. 
George R. Smyth and Moses Bryant. 

Hollow Tniversal Rrakebeam Co.. East St. Louis. 
Il.: $500,000; brakebeams and railway apptiances: 


Pittsburg. 


manufacture 
Marder. 


ENGINEERING NEWS. 


James F. Agiar, Fred W. Sutan and Sanford Northrup. 
Rockaway & Hudson Co., Jersey City, N. J.; $100,- 
000, all a ing water-works and general construction; 
Harry H. Holmes, Thomas Cogan and George Ho:mes. 
Cope Whitehouse Drainage Canal & Reservoir Co.,; 
3,000,000; construct canal in Egypt; Frederick Cope 
hitehouse, O. L. Gammann, Jr., and Henry A. Gard- 


ner. 
Penn Insulated Wire Co., Camden, N. J.; $150,000, 
Franklin S. Randall, 4906 Frank- 


with $75,000 paid in; 
i'n St., Philadelpbia, Pa.; John Shaticross, 4657 Penn 
St.. Philadelphia, Pa. 

Highiands of Navesink Improvement Co., H'ghiands, 
Monmouth Co., N. J.; $100,000, with $8,000 paid in; 
docks, sewers, buildings, roads, etc. Hugh Lamb, East 
Orange, N. J.;_ F. A. Dunham, Plainfield, N. J.; Wm. 
S. Hutl, New York, N. Y. 

Arkansas City & Northwestern Construction Co., Jer- 
sey City, N. J.: $500,000, with $1,000 paid tn; electric 
railways and lighting, and power plants; Marion W. 
Lew's. Boston, Mass.; John B. Leake, New York, N.Y.; 
Geo. L. Dayton, Jersey City, N. J 


IMPROVEMENT IN THE METAL MARKET. 


A few weeks ago we noted the advance in the price 
of steel rails, and this has been followed by a very 
decided advance in prices for structural ironwork, 
as will be seen by a list of market prices this week. 
The prices of pig iron remain about thesame, but are 
steadily maintained, and there appears to be more 
probability of an advance than of a decline in prices. 
There has been great activity in structural ironwork, 
both for bridges and buildings, and numerous large 
contracts are reported as having been closed. Steel 
billets have been advanced to $20 and $20.50 at Pitts- 
burg, which is one reason for the advance ‘n prices of 
rails, but it is said that Bastern mills have not many 
large orders, the Western mills taking most of the rail 
business, except in girder rails for street railways, 
for which many large orders have been placed at $26 
per ton. The prices of wire na‘ls were raised at a 
recent meeting of manufacturers at Pittsburg, the base 
prices decided on being $1.55 per keg for carload 
lots and $1.65 per keg for less than carload lots. This 
is for Pittsburg delivery and means $1.70 to $1.89 at 
New York. Cut nails have been correspondingly ad- 
vanced to $1.30 and $1.35, and barb wire is also going 
up to about $2 for carload lots at the mill. In 
wrought ‘ron pipe the demand is almost equal to the 
supply and prices have been advanced. Large sales 
of malleable iron have been made to manufacturers of 
agricultura: implements, which is considered to be a 
good indication. Reports from different parts of the 
country indicate that many works are enlarging their 
operations and taking on more men, while some works 
which have been shut down are resuming operation. 
Advances of 10% in wages at several iron works are 
also reported. The Illinois Steel Co. recently sent a 
committee of its men, at its own expense, to visit other 
large steel works and investigate the rates of wages 
pa‘d. This committee reported that the wages of 
men in this company’s employ are as high as those 
paid at any other works, but the company has now an- 
nounced an advance of 10%, keeping its wages in line 
with other advances. 

LATER.—Another general advance in the price of 
foundry pig iron was announced July 1 by the Thomas 
Iron Co., of Philadelphia, which sets the price for the 
market in the East. No. 1 X is advanced to $13.50; 
No. 2 X for foundry, $12.50; No. 2 plain to $11.75, and 
gray forge to $11.50 per ton. The above prices are 
at the furnace, while to tidewater points the price 
is 50 cts. per ton more on each grade. The advance 
averages $1 per ton. 


RESULTS OF A TRIAL. 


Sterling, Ill., June 17, 1895. 
Engineering News Publishing Co., 
Tribune Building, New York City. 
Gentlemen: 
I enclose list of bids received June 13 
for the West Broadway sewer. 


In this connec- 
tion I beg leave to inform you that our city realized 
this time as never before the benefits of advertising 
its work in the Engineering News. We did not ad- 
vertise for bids in any paper except the News, and 
had time for but one insertion in that, and yet I re- 
ceived 112 applications for specifications, and we re- 
ceived 17 bids, while twice that number of bidders 
were on the ground. 
Yours truly, 
J. F. Barrett, City Clerk. 


CONTRACT WORK 


of all kinds, and in any section of the United States 
or Canada, should be advertised in Engineering 
News which is probably read by a greater number 
of prominent contractors each week than are any 
other five papers in this country. 
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LATE NEWS. 


RUTLAND, VT.—Bids are asked until July 13 ; 
constructing 1,200 ft. of 50 to 41-.n. brick sewers, 2 4 
ft. SON. Ee, 1,900 ft. 24-:n., 700 ft. 18-in., 700: 
12-in., 1 ft. Sin., and 4,200 ft. Gin. pipe sewe 
Sidney Smith, Cy. Engr. 

NEWARK, N. J.—Bids are asked until July 11 
rebuilding the woman's division to the Essex eoy 
ail. Arch., J. H. Lindsley; C. W. Hetiman, Chn. }; 

reeholders. 

PHILADELPHIA, PA.—Bids are asked until July 
for supplying a gas engine, dynamo and apparatus : 
the observatory. of the central high school. H. 
Haliiwell, Secy. Bd. Education. 


MAPLE PARK, ILL.—Bids are asked until July 
for constructing a system of water-works. W. E 
Tweadwell, Chn. Com.; J. L. Snow, Village Cik. 

CLEVELAND, O.—Bids are asked until July 13 ¢ 
gore a rtion of the Wooster Turnpike with bri- 
Julius C. rn, Cik. County Comrs. 

INDIANAPOLIS, IND.—Bids are asked until July » 
for 1,300 lin. ft. of cement sidewalks and 2,845 lin. ¢ 
of brick sidewalks. C. C. Brown, Cy. Engr. 

LEWISTOWN, MONT.—Bids are asked until July 15 
for repairing the county bridge across Judith Rive: 
and for constructing a steel bridge of 150 ft. span, a: 
cording to reports. 


CASTINGS, ETC.—Springfield, Mass.—Bids are aske:| 
for furnishing steel and iron castings, lumber, ani 
other supplies for the Springfield armory. Col. A 


Mordecai, Ordnance Dept., U. 8S. Army. 


PROPOSAL ADVERTISEMENTS 
JUNE 20. 

Engineering News of June 20 contained 112% ins 
of proposal advertisements, every advertisement pub 
lished having been sent to this office by an offici:! 
with an order for its insertion in our columns, Th: 
work thus advertised was as follows: 


Bids close 
Riprap stone, Tompkinsville, N. Y........June 22 
Furnishing fire-box boilers, Boston, Mass. .June 22 
Asphalt or brick paving, W’msport, Pa. .June 25 
Constructing 17% m. of the T.,L.E. & P. Ry.June 25 
Metal work, Round Island L’t Station, Mich.June 26 
Erection of Round Island Light Station. .June 2 
Furnishing cast iron pipe, Brooklyn, N. Y.June 26 
Furnishing sewer materials, Brunswick, Me.June 27 
Constructing water-works, Monaca, Pa. .... .June 27 
Constructing sewers, Brunswick, Me June 27 
Boiler and stack, Asbury Park, N. J.., 228 
Stand-pipe and foundations, Maywood, Ill..June 28 
Pumping engine, Asbury Park, N. J June 2S 
Constructing 40 miles of the T., H. & B. Ry.June 29 
Constructing sewers, Grinnell, Ia 
Furnishing lead pipe, Syracuse, N. Y.. 
Constructing sewers, Winnetka, Ill..... 
Constructing sewer, Dolgeville, N. Y 
Constructing water-works, Memphis, Mo.. 
Constructing water-works, Etkhorn, Wis. j 
Water-works, Rockville Center, N. Y.....July 
Constructing sewers, East Orange, N. J..July 
Macadamizing roads, Richmond County, N.Y.July 
Furnishing plate girders, Syracuse, N. Y..July 
Steel water tank, Cincinnati, O 
Water-works, Cornwall-on-Hudson, N. 
Constructing reservoir, New York, N. Y..July 
Street lighting, also for erecting an electric 
light plant, Knoxville, Tenn 
Brick paving (2 advts.), Waukegan, IIl.... 
Plans for art building, Philadelphia, Pa... . 
JUNE 27. 
Stand-pipe and foundations, Maywood, IIl..June 25 
Boiler and stack, Asbury Park, N. J......June 25 
Pumping engine, Asbury Park, N. J June 28 
Breakwaters, Block Island, R. I..........June29 
Constructing sewers, Grinnell, Ia.. July 
Constructing sewers, Winchester, Mass... .Ju‘y 
Brick paving, Lansing, Mich............July 
Water-works, Monmouth, 
Laying sewer pipe, Bloomfield, N. J......July 
Constructing sewers, East Orange, N. J..Jwy 
Constructing sewers, Plainfield, N. J......July 
Macadamizing roads, Richmond Co., N. Y.July 
Steel water tank, Cincinnati, O.. 
Water-works, Red Hook, N. Y sc eeeeey 
Constructing reservoir, New York, N. Y..July 10 
Water-works, Cornwal!-on-Hudson, N, Y..July 10 
Constructing sewers, Pittsfield, Mass......Juwy 10 
Furnishing sewer materials, Pittsfield, Mass.July 10 
Street lighting, also for erecting an electric 
light plant, Knoxville, Tenn..........-- July 11 
Brick paving (2 advts.), Waukegan, Ill... July 15 
Macadamizing roads, Morris County, N. J...July 16 
Plans for art building, Philadelphia, Par. .Oct. 1 


. July 
oo Uy 








